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PREFACE 


a ee 
INTRODUCTION 


This manual contains reference information for technical per- 
sonnel who will be installing and maintaining the B2Z7E1/B2Z7E2 
Fixed Module Drive (FMD). 


The configuration chart on the next page lists the various mod- 


els available for each of the FMDs, together with the specific 
feature groupings that distinguish one from the other. 


MANUAL ORGANIZATION 


Information in this manual is divided into three sections: 


Section l - General Description: Describes equipment func- 
tions, specifications, and physical description. 


Section 2 - Operation: Describes and illustrates the loca-. 
tion and use of all controls and indicators; 
also provides operating instructions. 


Section 3 - Theory of Operation: Describes basic logic and 
mechanical functions. 


OTHER MANUALS 


Additional information on the FMD is given in the following 


manuals: 
PUBLICATION NO. TITLE 
83323560 Hardware Maintenance Volume 1: 
installation and checkout, pre- 
ventive and corrective mainte- 
nance, and parts data. : 
83323570 Hardware Maintenance Volume 2: 


logic diagrams, assembly dia- 
grams, and backpanel wire lists 
for the FMD. 
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83323580 Troubleshooting: Device micro- 
diagnostic test descriptions, op- 
erating procedures, error code 
Gictionary, and corrective action. 


83322440 CDC Microcircuits Manual 


CONFIGURATION CHART 


MODEL FREQUENCY 


FIXED HEADS | ROUND/FLAT 
I/O CABLE 


SINGLE/DUAL 
CHANNEL 


BZ7E1-A 


BZ7E2-A 
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GENERAL DESCRIPTION ] 
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INTRODUCTION 


The BZ7E1/BZ7E2 Fixed Module Drive (FMD) is a high speed random 
access storage facility that provides up to 675 megabytes of 
direct access storage. The unit (see figure 1-1) consists of a 
Standalone cabinet and frame containing a head/disk assembly 
(HDA) , drive motor and brake, power supplies, and a logic chas- 
sis. 


Figure 1-1. Fixed Module Drive (FMD) 


STANDARD OPTIONS 


The standard options available on the FMD will vary from one 
model to another. The configuration chart (located in the 
front of this manual) lists the optional features included with 
each model. 
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FIXED HEAD FEATURE 


The fixed head feature adds 96 fixed heads to the FMD. The 
fixed heads provide an additional 1.9 megabytes of zero seek 
time storage capacity to the FMD. 


DUAL CHANNEL FEATURE 


The dual channel feature permits two controllers to have access 
to the same device. Either controller can select and reserve 
the device. Once selected and/or reserved, the device becomes 
busy to the opposite controller. The device is released by is~ 
Suing a Release command on the active interface or attomatical- 
ly after 500 milliseconds of channel inactivity, provided the 
Release Timer Select switch at location A07 on the logic chas- 
sis is set to RTM. A Priority Select on the inactive channel 
can force a selection by disabling the channel to the control- 
ler having the drive selected or reserved. 


SPECIFICATIONS 


The physical, environmental, power requirements, and perfor- 
mance characteristics are listed in table 1-1. 


EQUIPMENT PHYSICAL DESCRIPTION 
GENERAL 


Figure 1-2 identifies the physical location of the major assem- 
blies and components that comprise the unit. Many, but not 
all, of these assemblies and components have been assigned 
physical location codes. The primary location codes are as 
follows: 

Al - AC Power Supply 

A2 - DC Power Supply 

A3 - Logic Chassis 

A4 - Drive Motor 


A5 - Operator Panel 


A6 - Diagnostic Control Panel 

A7 - Deck 

A8 - I/O Panel (round cable configuration) 
AS - I/O Bracket (tlat cable configuration) 
A9 7 Frame and. Frame Components 

AlO - Blower — 
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TABLE 1-1. FIXED MODULE DRIVE SPECIFICATIONS 


Characteristics Conditions Specifications 


PHYSICAL 


Size Height 920 mm (36 in) 
Width 584 mm (23 in) 
Depth 965 mm (38 in) 
Weight 290 kg (639 lb) 
HDA Number of disks 12 
Movable data heads 40 
Servo Heads 1 
Tracks per inch 662 
Fixed data heads 96 


Physical heads 
per surirace 2 


; Movable head 843 
logical cylinders (0-842) 


ENVIRONMENTAL 
Temperature 
Storage Range -~10°C to 50°C 


(14°F to 122°F) 


Table Continued on Next Page 
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TABLE 1-1. 


Transit 


Non- 


operating 


Operating 


Humidity 


Maximum change 


Range 


Maximum change 


Range 


Maximum change 


Gradient 


Range 


Maximum change 
Gradient 


Storage 


Transit 


Non-operating 


Operating 


FIXED MODULE DRIVE SPECIFICATIONS (Contd) 


Specifications 


15°C (27°F) per hour 


-40°C to 70°C 
(-40°F to 158°F) 


20°C (36°F) 
per hour 


10°C to 35°C 
(SO°F to 95°F) 


10°C (18°F) 
per hour 


10°C (18°F) 


10°C to 35°C 
(50°F to 95°F) 


10°C (18°F) per hour 
10°C (18°F) 


10% to 90%, no 
condensation 


0% to 100% RH, no 
condensation 


20% to 80% RH, no 
condensation 

10% per ‘hour maximum 
change 


20% to 80% RH, no 
condensation 

10% per hour maximum 
change 


Table Continued on Next Page 
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TABLE 1-1. FIXED MODULE DRIVE SPECIFICATIONS (Contd) 


PETIT IS PS PII OOO IIS OLY OT PAI, OOS 


Characteristics Conditions Specifications 
Barometric Storage/ -300 m to 2500 m 
Pressure Non-Operating (-980 ft to 8200 ft) 
Standard Day 104.69 kPa to 73.96 
kPa (31 in to 21.9 in 
Hg) 
Transit -300 m to 2500 m 


(-980 ft to 8200 ft) 
104.69 kPa to 73.96 
kPa (31 in Hg to 21.9 
in Hg) 


Operating 1 -300 m to 2000 m 
(-980 ft to 6560 ft) 
104.69 kPa to 79.36 
kPa (31 in Hg to 23.5 


in Hg) 
Air Storage/Transit Same aS operating 
Cleanliness Non-operating/ with proper packing 
Non-operating/ | Particle 
Operating size Particles 
(microns) m 


More than 1: 4x107 
More ti n1.5: 4x106 


More than 5: 4x105 


Sulpher dioxide: 0.14 
parts per million 
maximum 


Table Continued on Next Page 
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TABLE 1-1. FIXED MODULE DRIVE SPECIFICATIONS (Contd) 


Characteristics Specifications 


POWER REQUIREMENTS 


AC vower Input 60 (+0.6, -1)Hz 208 (+15, -29) V (@-@) 
230 (+16, -32) V (G@) 


50 (+0.5,-1) Hz 220 (+15,-22) V (@-N) 
240 (+17,-24) V (@=-N) 
Power Carriage and 208 V: 1400 W (4760 
Disks in Motion Btu/h) with maximum 
line current of 6.7 A. 
220 V: 1300 W (4420 


Btu/h) with maximum 
line current of 5.9 A. 


Carriage and 208 V: 650 W (2210 
Disks at Rest Btu/h) with maximum 
line current of 3.1 A. 


220 V: 600 W (2040 
Btu/h) with maximum 
line current of 2 7 A. 


PERFORMANCE 


Transfer rate Disk speed | 9.677 MHz 
(1 209 625 bytes/s) 


| Latency at 3600 r/min Latency is time to 
reach a particular 
track address after 
positioning is conm- 
plete. 


Table Continued on Next Page 
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TABLE 1-1. FIXED MODULE DRIVE SPECIFICATIONS (Contd) 


Average 


Maximum 


Recording Mode 
Density-inner 
track 


Seek Time Full 


= 


Average 


Single Track 
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Specifications 


8.33 milliseconds 
(disk rotation speed 
at 3600 r/min) 


17.3 milliseconds 
(disk rotation speed 
at 3474 r/min) 


Modified frequency 
modulation (MFM). 


2534 bits/cm 
(6417 bits per inch) 


50 milliseconds 
maximum 


25 milliseconds 


10 milliseconds max- 
imum 


REAR DOOR TOP COVER 


ZO 3 DIAGNOSTIC 
WW PANEL 
(ASSEMBLY A6) 


SIDE PANEL 


FRONT 


OPERATOR 
PANEL 
(ASSEMBLY A5) 


9V43-1 


Figure 1-2. Major Assemblies (Sheet 1 of 3) 
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READ/WRITE 
LOGIC CHASSIS 


MAGNET 


LOGIC 
CHASSIS 
(ASSEMBLY A3) 


We | 


FILTER | 
HOUSING , 
COVER \ Sz 
FILTER a A 
HOUSING 


DC POWER SUPPLY 
(ASSEMBLY A2) 


LOW MOTOR 
PRESSURE FRAME & BRAKE 


DUCT (ASSEMBLY A9) (ASSEMBLY A4) 


9V43-2C 


Figure 1-2. Major Assemblies (Sheet 2) 
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ii. 


° LOGIC CHASSIS LATCH 
A} 5: l 
GROUNDING 
BLOCK 
1/0 PANEL/BRACKET* 
BLOWER 
(ASSEMBLY A10) (ASSEMBLY A8) 
BLOWER 
PLENUM 


AC_POWER SUPPLY 


Ee ES Ghee oe 


(ASSEMBLY Al) 


* ILLUSTRATION SHOWS 1/0 PANEL 
USED FOR ROUND CABLE INTERFACE. 
I/O BRACKET IS SUBSTITUTED FOR 
I/O PANEL TO ACCOMODATE FLAT 9V43-3A 
CABLE INTERFACE. 


Figure 1-2. Major Assemblies (Sheet 3) 
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HEAD AND DISK ASSEMBLY (HDA) 


The HDA (figure 1-3) is an enclosed disk pack that can be re- 
moved only by field service personnel. It contains 40 read/ 
write heads (used to read and write system data) and one servo 
head. All of the movable heads are attached to a positioning 
mechanism, referred to as a carriage, that is moved by a voice 
coil motor. 


An HDA configured with the fixed head feature has an additional 
96 fixed read/write heads. These heads are mounted opposite 
the lower surface of the bottom disk (disk 0). 


The HDA contains a spindle that rotates 12 magnetic coated 
disks. The spindle has an exposed pulley at the bottom of the 
HDA. The pulley, in turn, is driven by a motor that is part of 
the deck. Normal disk rotation is 3600 revolutions per minute. 
Direction of rotation is counterclockwise as viewed from the 
top of the HDA. 


When the HDA is not in use, the heads rest on the disk surface 
in preassigned landing zones located on the outer area of the 
disk surface. As the disks rotate and come up to speed, the 
heads fly on a cushion of air close to the disk surface. 


The servo surface contains prerecorded ser'7o position tracks 
used to define the physical location of the swovable read/write 
heads, and to derive machine clock, index, and rotational posi- 
tion sensing (sector) timing signals. The servo surface is 
monitored by one read-only head. Servo data is prerecorded at 
the factory and cannot be modified in the field. 


Al - AC POWER SUPPLY 


The ac power supply provides power to the dc power supply, the 
blower motor, and the drive motor. In addition, the ac power 
Supply generates the +5 V MPU and +24Y dc power required to op- 
erate the diagnostic and operator panel switch/indicators, the 
basic logic- power used by the MPU test and diagnostic memory 
card in the logic chassis, and the power control relays. 


The +5 V MPU power supply is adjustable via a potentiometer lo- 
cated on VLV card in the ac power Supply. 


The MAIN subsystem contactor (CBl) is located within the ac 


power supply. If the MAIN contactor opens, all ac power and dc 
power is removed from the unit. 
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Figure 1-3. Head and Disk Assembly 
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A2 - DC POWER SUPPLY 
The dc power supply provides the following dc voltages: 


@ +10 V (regulated to +5 V) to the logic chassis, HDA, and 
vOltage sensing circuits 


@ +24 V to the servo and read/write circuits 
@ +24X V to operate the +5 V regulator board 


© -36 V to the servo power amplifier within the dc power 
supply. 


All of the dc voltages are protected by circuit breakers. In 
addition, the +5 and -5 V power supplies are adjustable via po- 
tentiometers located on the _GDV board inside the dc power sup- 


ply. 


A thermal breaker mounted on the _GDV board detects an over- 
temperature condition. If a temperature exceeding 135°C 
(275°F) is detected, it opens to break the interlock. The mi- 
croprocessor on the test and diagnostic card drops all power to 
the unit (except for the blower and diagnostic logic) in the 
event of an over-temperature condition, or the loss of +10, +24 
or -36 V power. If an over-temperature condition, or the loss 
of +10 V, +24 V, or -36 V is sensed by the microprocessor (MPU) 
on the test and diagnostic card (B03/C03), the MPU drops all 
power on the affected unit except for the blower and the diag- 
nostic logic. Each of the above error conditions causes a 
unique error code to be generated by the test and diagnostic 
microprocesser and displayed on the diagnostic panel. 


The dc power supply also contains a power amplifier board used 
to provide control current to the voice coil motor. 


A3 - LOGIC CHASSIS 


The logic chassis mounts and interconnects the logic cards. It 
is hinge mounted and swings out for easy access to the cards. 


The logic chassis has three rows: A, B, and C. Rows A and C 
contain 9 slots; Row B contains 8 slots. Only eight slots are 
used for logic cards. Slot 9 is used for interconnections to 
the logic chassis. 


Other quick-connect type connectors located along the side of 
the backpanel near row 9 are used to supply +24 V, +5 V, and 
ground. 
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A4 - DRIVE MOTOR 


A capacitive start single-phase motor is used to rotate the 
spindle in the HDA. The motor is equipped with a fail-safe 
brake and is protected by a manually-resettable thermal break- 
er. Opening the drive motor thermal breaker causes a unique 
error code to be generated by the test and diagnostic micropro- 
cesser, and displayed on the diagnostic panel. 


A5 - OPERATOR PANEL 


The operator panel contains all of the switches and indicators 
needed by the operator. Th. switches and indicators are des- . 
Ccribed in section 2 of this manual. 


A6é - DIAGNOSTIC CONTROL PANEL 


Automatically displays errors and status occuring during power 
up/down sequencing, as the result of power supply failure, or 
as the result of servo or logic malfunction. Errors and status 
are displayed as a four-digit hexadecimal code. 


A7 - DECK 


The. deck provides a fnmounting surface for the drive motor, mag- 
net assembly, HDA, and read/write electronics. The read/write 
chassis contains two cards that perform some of the read/write 
functions; the remaining read/write functions are performed by 
the cards in the main logic chassis. 


An air pressure switch mounted in the air plenum senses the air 
flow entering the HDA. Failure to detect air flow cause the 
test and diagnostic microprocesser to drop power to the spindle 
motor and dc power supply. The condition also causes a unique 
error code to be displayed on the diagnostic panel. 


A8 - 1/O PANEL/BRACKET 


The I/O panel provides a centralized place for the installation 
of external round I/O cables. Units configured for flat cable 
interface are equipped with a bracket in place of the I/O pan- 
el. External flat I/O cables are attached directly to the card 
at location AO8 (channel 1), or location BO8 (channel 2). 


Each channel connection requires an "A" cable containing con- 


trol lines, and a "B" cable containing data and servo clock in- 
formation. 
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A9 - FRAME AND FRAME COMPONENTS 


The frame supports and contains all unit assemblies. 


Al0 - BLOWER 


The blower provides cooling air to the power supplies, the log- 
ic chassis, and the HDA. Refer to the pressure switch descrip- 
tion under A7 deck assembly. 


EQUIPMENT FUNCTIONAL DESCRIPTION 


GENERAL 


Figure 1-4 is a block diagram of the drive. When operating in 
remote mode (Local/Remote switch on card in slot BO3/C03 set to 
up position), the controller must enable the power sequence 
circuit. The power sequence circuit enables power to the spin- 


dle motors and power supplies on all of the drives connected to 
the controller. 


Unit selection commands are placed on the Unit Select bus ac- 
companied by the Unit Select Tag. The Unit Select bus lines 
are binary-coded to select 1 of 16 devices. 


Commands other than unit selection placed on bus out Bits 0-9 
and Tag lines 29-23 move the read/write heads to the se- 
lected location on the disk surface and initiate transmission 
of data to or from the disk surface. The controller may re- 
quest status responses from the drive before and after each op- 
eration. Data is stored or retrieved from a particular head 
and rotational position on the disk. 


INTERFACE DESCRIPTION 


The drive can communicate only with the controller. The inter- 
face is provided by two cables for a single channel unit and by 
four cables for a dual channel unit. The controller issues all 
commands to the drive. Tag signals define the basic type of 
Operation to be performed. Device bus out signals (Bits 0 
through 9) further modify or define basic commands selected by 
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Figure 1-4. 3lock Diagram 


the tag bus signals. In addition to the commands, the control- 
ler sends write data, write clock, and power sequence informa- 
tion to the drive. The drive sends various status signals to 
the controller via the device status lines. The drive also 
sends read data, read clock, and servo clock information to the 
controller. The controller uses these signals to monitor and 
control operations performed by the drive. Figure 1-5 shows 
all of the signal lines contained in the interface cables. The 
interface lines are described in section 3 of this manual. 
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OPERATION 2 


a a I a IS TEAS PIES DNS TS RD TER 
INTRODUCTION 


This section provides the information and instructions to oper- 
ate the drive. It is divided into the following areas: 


e Switches and indicators --. Locates and describes the var- 
ious controls and indicators. 


@ Operating instructions -- Describes procedures for opera- 
ting the drive. 


SWITCHES AND INDICATORS 


GENERAL 
Switches and indicators are found in eight locations on the 
drive: 
@® Operator Panel 
@® Diagnostic Control Panel 
© DC Power Supply 
® AC Power Supply 
@ Dual Channel Steering Card (slot A07) 
@ MPU Test and Diagnostic Memory card (slot B03/C03) 
© Fault/Control card (slot B04/C04) 
@ Drive Motor 


The switches and indicators at all locations except the drive 
motor are shown in figures 2-1 and 2-2, and explained in the 
following text. 


OPERATOR PANEL 
The operator panel contains three switch/indicators and one in- 


dicator. These controls and indicators are described in table 
2-1. ) 
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TABLE 2-1. 


Control/ 
Indicator 


START 
Switch/Indicator 


READY 
Indicator 


FAULT CLEAR 
Switch/Indicator 


WRITE PROTECT 
Switch/Indicator 


within the drive. 


OPERATOR PANEL SWITCHES AND INDICATORS 


Function 


Controls power application to drive spindle 


motor. Indicator is lit when switch is 
pressed. Pressing switch initiates spindle 
motor rotation and causes read/write heads 


to move to physical track zero after a 15- 
second timeout, provided the spindle motor 
is up to. speed. Pressing switch again 
causes the spindle motor to stop and the 
read/write heads to move to Carriage Home 
position. 


Indicates that the drive is ready to re- 
ceive and respond to commands from the con- 


Indicates that a fault condition exists 
Refer to the trouble- 
shooting manual for a description of the 
fault conditions. 


The indicator is turned off by any of the 
following (provided the cause of the fault 
has been corrected): 


@ Pressing the FAULT CLEAR switch on the 
operator panel. 


@e Receiving a Fault Clear (Tag 3 with 
BOB 4) command from the controller. 


@ A drive power-up operation 


® Activating the Clear Fault Switch on 
the ®Fault/Control card. 


Pressing the switch (to- light the indica- 

tor) disables all write operations. Pres- 
Sing the switch again clears the WRITE PRO- 
TECT indicator and removes the drive from 
write protect mode. 
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DIAGNOSTIC CONTROL PANEL 


The diagnostic control panel contains three toggle switches, 
two rotary switches, a power indicator, and a four-digit LED 


LED Indicators 


LOAD 
Momentary Switch 


display. These controls and indicators are described in table 
2-2. 
TABLE 2-2. DIAGNOSTIC CONTROL PANEL SWITCHES AND INDICATORS 
Control/ Function 
Indicator 
PARAMETER Sets up test numbers and parameters for en- 
Switches try into micro memory. 
CLEAR Clears selected micro memory locations and 
Momentary Switch terminates diagnostic activity. 
INITIATE Initiates tests stored in micro memory. 
Momentary Switch 
POWER Lights to indicate that the +5 V MPU power 
Indicator supply is supplying power to the _VWV card. 
DISPLAY Displays errors occuring during power up/ 


down sequencing, power supply failure, or 
as the result of servo or logic malfunc- 
tion. ‘She DISPLAY indicators also display 
the contents of selected micro memory lo- 
cations when executing diagnostics. 


Loads data from PARAMETER switches into 
micro memory. 


DC POWER SUPPLY 


The dc power supply circuit breakers control the application of 
-36 V, +24 V, +10 V and +24X power as described in table 2-3. 
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TABLE 2-3. DC POWER SUPPLY C#RCUIT BREAKERS 


Circuit Breaker | Function 


-36 V (CB10) Controls -36 V to the servo power amplifier. 

+24 V (CB9) Controls +24 V to servo circuits and read/ 

-24 V (CB8) write circuits. 

+10 V (CB6B) Controls +10 V input to the +5 V de regula- 

-10 V (CB7) tors supplying power to the backpanel and 
deck. 

+24X V (CB6A) Controls application of +24X V bias to the 


+5 V regulators. 


AC POWER SUPPLY 


The ac power supply circuit breakers control the application of 
ac power to the input of the +24Y transformer in the ac power 
Supply and protect the input to the +10 V, +24 V and -36 V 
transformers in the dc power supply. The application of ac 
power to the dc power supply is controlled by the test and di- 
agnostic microprocessor. The TOTAL HOURS meter, located on the 
ac power supply, records continuously as long as the MAIN ac 
circuit breaker is on. Table 2-4 describes the function of 
each circuit breaker in the ac power supply. 
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TABLE 2~4. AC POWER SUPPLY CIRCUIT BREAKERS 


Oe. AD 1 ees 6 ED hte 0 OTROS ERE Che | aan en on Ae, OD mance Giy tf 


Circuit Breaker Function 


MAIN (CB1l) Controls the application of all ac power 
: input to the unit. 


+24Y XFMER (CB2) } Controls the application of ac power to the 
+24Y and 5V MPU transformer that control 
the +5 V MPU power supply. +5 V MPU power 
is used to operate the operator/diagnostic 
panels and the test and diagnostic micro- 
processor at location B03/C03 in the logic 
chassis. +24Y power enables the operation 
of the drive motor and controls the appli- 
cation of ac power to the dc power supply. 


LOGIC (CB3) Protects the primary of the +24 V and +10 V 
transformers in. the dc power supply. 


SERVO (CB4) Protects the primary of the -36 V trans- 
former in the dc power supply. 


DUAL CHANNEL STEERING CARD 


The switches and indicators on the dual channel steering card 
are used to control and monitor the interface logic on units 
equipped with the dual access feature. Table 2-5 describes the 
controls and indicators on the card. 


MPU TEST AND DIAGNOSTIC MEMORY CARD 


The Local/Remote switch located on the MPU test and diagnostic 
memory card (slot B03/C03 in the logic chassis) is used to con- 
trol power sequencing in the drive. When the switch is set to 
Remote (up position), drive power sequencing is enabled by a 
ground path from the controller (assuming the unit is connected 
to site power receptacle and MAIN circuit breaker CBl is on). 
When the switch is set to Local (down position), sequence power 
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TABLE 2-5. DUAL CHANNEL STEERING CARD SWITCHES AND INDICATORS 


Controls/ 
Indicators 


CH I SEL 
Indicator (CR1) 


CH I RES 
Indicator (CR2) 


CH II SEL (CR3) 
Indicator 


CH II RES (CR4) 
Indicator 


CH I Disable 
Switch (S1) 


CH II Disable 
Switch (S2) 


Release Timer 
Select Switch 
(S3) 


oo — Eee 


Function 


Lights to indicate that channel 1 is select- 
ed. 


Lights to indicate that channel 1 is re- 
served to the controller. 


Lights to indicate that channel 2 is select- 
ed. 


Lights to indicate that channel 2 is re- 
served to the controller. 


In the NRM position, this switch allows 
normal dual channel operation. In the DI 
position, it disables channel 1 for mainte- 
nance or prevents channel selection during 
normal operation. 


In the NRM position, this switch allows 

normal dual channel operation. In the DII 
position, it disables channel 2 for mainte- 
nance or prevents channel selection during 
normal operation. 


Determines whether the drive will be in RTM 
(reserve timeout) mode or in ABR (absolute 
reserve) mode. If the switch is in the RTM 
position, the drive is released from re- 
served condition after 500 ms (nominal) of 
no channel activity. If switch is in ABR 
position, drive remains reserved until it 
receives either a release or priority se-- 
lect command. 


is enabled as soon as the unit is connected to the site power 
receptacle (assuming all circuit breakers are ON). The START 


Switch must be ON 


(lit) to enable spindle motor rotation re- 


gardless of the power sequencing mode. The MPU OFF indicator 
is lit whenever the microprocessor is not processing data. 
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FAULT/CONTROL CARD 


Fault conditions are stored in six latches located on the 
fault/control card (slot B04/C04 in the logic chassis). A Sec- 
ond group of latches stores selected fault conditions for dis- 
play on the LED indicators located on the edge of the fault/ 
control card. Table 2-6 describes the fault indicators. The 
fault latches can be cleared by performing one of the following 
operations: 


a. Pressing the FAULT/CLEAR switch on the operator panel 
b. Executing an RTZ seek (seek errcr only) 


c. Executing a controller Fault Clear (Tag 03 with Bus Out 
Bit 4 active). 


' Clearing the fault latches does not turn off the indicators; 
they remain on for further maintenance action. The indicators 
can be turned off by performing one of the following operations: 


a. Setting the PARAMETER switches on the diagnostic control 
panel to DO, and then pressing LOAD and INITIATE switches 


b. Activating the Clear Fault switch located on the 
Fault/Control card. 


The Sector Selection and Address Select:iion switches are also 
located on the fault/control card (see table 2-6). The Sector 
Selection switches allow the operator to establish a pattern of 
interrupts based on the angular position of the reau/write 
heads with respect to index. A maximum of 128 segments (inter- 
rupts) can be selected. The ruias for sector selection are de- 
scribed in the Installation and Checkout section of the Mainte- 
nance Manual Volume 1. 


The Address Selection switches define the logical address of 
the unit. These switches allow the uSer to select addressing 
between hexadecimal 0 and F. Volume 1 also contains additional 
information on unit addressing. 


DRIVE MOTOR THERMAL RESET SWITCH 
The thermal reset switch is used to restart the drive motor 


following an overheat condition. The switch is located at the 
base of the motor adjacent to the brake. 
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OPERATING INSTRUCTIONS 


POWER ON PROCEDURE 
Local Mode 


The following steps describe how power is applied to the drive 
when operating in Local mode, that is, when the Local/Remote 
Switch is set to Local (switch in down position) : 


1. Set all circuit breakers to ON (power applied to all cir- 


cuits except spindle motor, assuming no fault conditions 
are present). | 


2. Set START switch to ON (turns on spindle motor). 
3. Assuming no fault conditions are present, disk comes up 


to speed and first seek (RTZ) occurs. READY indicator is 
lit at completion of first seek. 


Remote Mode 


The following steps describe how power is applied to the drive 
when operating in Remote mode, that is, when the Local Remote 
Switch is in Remote (up position) : 


1. Set all circuit breakers to ON (power is applied to all 
circuits except the spindle motor, assuming sequence 
ground from the controller is active and no fault condi- 
tions are present). 


2. Set START switch to ON (turn on spindle motor). 
3. Assumina no fault conditions are present, disk comes up 


to speed and first seek (RTZ) occurs. READY indicator is 
lit at completion of first seek. 


POWER OFF PROCESURE 
Local Mode 


Either of the following Operations causes the heads to retract 
and shuts off the spindle motor: 


1. Set START switch to OFF. 


2. Set MAIN circuit breaker to OFF (removes all power from 
unit). 
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FAULT/CONTROL CARD SWITCHES/INDICATORS 


Write Fault 
Indicator 


Head Select 
Fault Indicator 


Read or Write 


and Off Cylinder 


Fault Indicator 


Read and Write 
Fault Indicator 


Seek Error 
Indicator 


Sector Select 
Switches 


Address Select- 
ion Switches. 


Voltage Fault 
Indicator 


Clear ¥Yault 
Switcen 
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Indicates nonexistent write current or 
failure to start writing within 4.0 us af- 
ter Write Gate is activated. 


Indicates that two or more read/write heads 
are selected simultaneously. 


Indicates that the read/write heads have 
gone off cylinder during a read or write 
operation. 


Indicates that Write Gate and Read Gate are 
active simultaneously. 


Indicates a seek error has occurred. Refer 
to the troubleshooting manual for a de- 
Scription of error codes associated with 
seek errors. 


Selects the number of sector interrupts de- 
sired by the user. 


Selects the unit logical address. 


Indicates that one or more dc voltage is 
out of tolerance. 


Used to clear the fault indicators and sta- 
tus latches on the fault/control card, and. 
the CLEAR FAULT indicator on the operator 
panel. 


Remote Mode 


Any of the following operations causes the heads to retract and 
shuts off the spindle motor: 


1. Set START switch to OFF. 


2. Drop sequence ground from controller (removes power from 
dc power supply). 


3. Set MAIN circuit breaker to OFF (removes all power from 
unit). 
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THEORY OF OPERATION 3 


INTRODUCTION 


The theory of operation section describes the drive operations 
and hardware/controlware used in performing them. It is divid- 
ed into the following major areas: 


e Power Functions - Describes power distribution and se- 
quencing. 
@ Electromechanical Functions - Provides a physical and 


functional description of the mechanical and electrome- 
chanical portions of the disk rotation, head positioning, 
and air flow systems. 


@ Interface - Describes the function of the signal lines 
connecting the drive to the controller. 


@ Unit Selection - Explains how the controller logically 
selects the drive so that the unit will respond to con- 
troller commands. 


@ Servo System - Describes how the servo system controls 
read/write head movement over the disk surface; how the 
servo system derives the machine clocks used by the sec- 
tor, guardband, index, and read/write circuits. 


@ Guardband and Index Detection - Describes how the drive 
detects the guardbands that indicate whether the heads 
are outside the legal recording areas, and the index pat- 
tern that is used to indicate the logical beginning of 
each track. 


@ Sector Detection - Explains how the drive derives the 
sector pulses that are used to determine the angular po- 
sition, with respect to index, of the read/write heads. 

& Head Selection - Explains the head selection process. 


® Read/Write Functions - Describes how the drive processes 
the data that it reads from, or writes on, the disk. 


@ FTU Functions - Describes the operation of the resident 
Field Test Unit. 
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The descriptions in this section are limited to drive opera- 
tions only. In addition, they explain typical operations and 
do not list variations or unusual conditions resulting from 
unique system hardware or software. 


Functional descriptions are frequently accompanied by block di- 
agrams or simplified logic and timing diagrams. These are use- 
ful both for instructional purposes and as an aid in trouble- 
shooting. These diagrams are not updated as frequently as the 
logic diagrams in the maintenance manual. Therefore, the dia- 
grams (and timing generated from them) in the hardware mainte- 
nance manual should take precedence over those in this manual 
if there is a conflict between the two. 


NOTE 


Numbers appearing in parentheses in this manu- 
al are cross references to the logic diagrams 
in the maintenance manual. 


POWER FUNCTIONS 
GENERAL 


The drive power supply receives its input from the site ac pow- 
er source and uses it to produce the dc voltages necessary for 
drive operation. Power from the site is made available to the 
drive via the MAIN ac circuit breaker (A1lBCBl) located on the 


ac power supply. Power functions may be grouped into two major 
categories: 


® Power Distribution - How power is distributed to the 
drive circuitry. 


@® Power Sequencing - How power is applied to, and removed 
from, the drive circuitry. 


POWER DISTRIBUTION 


Site power is distributed to the drive circuits as shown in 
figure 3-1, sheets 1 and 2. All circuits are protected by cir- 
cult breakers located in the ac and dc power supplies. All dc 
voltages are automatically checked at the input to each load. 
Voltage levels at the load can be checked by tests executed 
from the diagnostic panel. 
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POWER SEQUENCING 


Power on/off sequencing is performed by the logic shown in fig- 
ure 3-2. It is controlled by the microprocessor located on the 
_KTX card (slot B03/C03 in the logic chassis). 


ELECTROMECHANICAL FUNCTIONS 
DRIVE MOTOR 


The drive motor rotates the disks in the HDA. A belt and pul- 
ley arrangement (figure 3-3) transfers motion to the HDA disks. 
The motor mounts on a movable plate that attaches to the deck 
casting. Springs connected between the motor mounting plate 
and deck casting maintain the tension required to keep the belt 
tight. 


BRAKE 


The brake mounts on the bottom of the motor. Its purpose is to 
stop the motor within 15 seconds of the start of the power off 
sequence. 


The brake consists of an electromagnet and a clutch mechanism 
as shown in figure 3-3. The motor shaft passes through the 
center of the electromagnet and couples to the friction part of 
the clutch. 


The electromagnet iS energized at the start of a power up se- 
quence, Energizing the electromagnet pulls the upper clutch 
plate away from the motor shaft, allowing the friction disk to 
rotate freely. 


During the power-off sequence, the microprogram deenergizes the 
electromagnet at the same time as the motor. With the electro- 
Magnet deenergized, the upper braking springs push the upper 
clutch plate downward, squeezing the friction disk between the 
upper and lower clutch plates. Because the friction disk cou- 
ples directly to the motor shaft, the resulting drag on the 
friction plate causes the motor to decelerate. 
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INITIAL SEEK 


If operating in local mode, pressing the START switch on the 
Operator panel releases the drive motor brake and allows the 
drive motor to come up to speed provided dc power is active and 
functioning normally. 


Tf operating in remote mode, all of the following conditions 
must be present to release the drive motor brake and cause the 
drive motor to come up to speed: 


a. START switch must be enabled (on). 


b. Pick and Hold signals from the controller or previous 
drive must be active. 


c. DC power supply must be active and functioning normally. 


The drive performs an initial seek (RTZ) at the conclusion of a 
15-second timeout after START switch is pressed, provided the 
motor is up to speed. At the completion of the first seek, the 
drive is ready for operation. See figure 3-4. 


During a power-off Sequence, the heads move to the carriage 
home position, power is removed from the drive motor, and the 
brake halts disk rotation within 15 seconds. Power-off se- 
quencing can be initiated by any of the following conditions: 


a. Pressing the START switch a second time. 


b. Pick and Hold signals inactive if operating in Remote 
mode. 


c. A Retract Fault occurs. 


RETRACT FAULT CONDITIONS 


The following conditions cause the read/write heads to retract 
and the drive motor to stop: 
Loss of ac power 
® Loss of +24Y or +5 V MPU power 


® Loss of speed -- spindle motor speed has dropped below 
3000 revolutions per minute 


®@ Drive motor thermal overload -- overheat condition within 
the drive motor 

@ Blower failure -- loss of cooling air at the input to the 
HDA 
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@® Any circuit breaker open. 


@ Failure of any dc voltage to remain within tolerance. 


VENTILATION AND COOLING 


Two separate air flow systems are used for cooling: a high- 
Pressure system and a low-pressure system. Both systems are 
driven by a common blower motor config.red with two impellers. 
Both impellers are mounted in the same metal housing. See fig- 
ure 3-5. 


Input air for both systems enters the plenum located underneath 
the front of the cabinet. Air entering this port passes 
through a coarse filter that prevents entry of large particles 
into the system. Input air is ducted through the plenum to the 
blower assembly. 


High-Pressure System 


The high-pressure system cools and ventilates the HDA. The 
high-pressure blower (narrower of the two impellers) forces air 
through the absolute filter, through the HDA, past the magnet 
assembly, and out the muffler assembly of the HDA into the low- 
er part of the cabinet. A pressure switch is located in the 
filter housing leading to the HDA. If the air pressure falls 
below a safe level, the power-on sequence logic turns off the 
drive motor and causes a retract operation. 


Low-Pressure System 


The low-pressure system cools and ventilates the dc power sup- 
ply and the logic chassis. Air is vented through the top of 
each assembly. The dc power supply contains a thermal breaker 
that can shut down all voltages produced by the dc power supply 
if the temperature exceeds 135° C (275° F). 


INTERFACE 
1/O CABLES 


The interface is provided by two cables for a single-channel 
unit and by four cables for a dual-channel unit. 


The "A" cable for each chanel contains signal lines that carry 


commands and control inr«-rmation to the drive, and status in- 
formation to the controller. 
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The "B" cable for each channel contains signal lines that carry 


read/write data, clock, and status information between the 
drive and controller. 


An option is available that places the Index and Sector control 
Signals on the "B" cable. 


The "A" and "B" cables are either flat (60-pin) or round (75- 
pin), depending upon the drive model. Refer to the configura- 
tion chart in the Preface of this manual. 


SIGNAL PROCESSING 


All operations except local mode power-on are controlled from 
the controller. See figure 3-6. 


Power must be applied to the drive before it can be selected. 
If operating in Remote mode (Local/Remote switch set to Remote 
position), Pick and Hold signals from the controller must be 
present to power up the unit. If the unit is selected and a 
first seek operation has been completed (Ready condition) the 
controller may execute commands that position the read/write 
heads over the desired cylinder, select the read/write head to 
be used, and initiate the read or write operation. 


During a write operation, the drive receives data from the con- 
troller and writes it on the disk. During a read operation, 


the drive recovers data from the disk and transmits it to the 
controller. 


Status information resulting from each drive operation is con- 
tinuously transmitted to the controller as long as the drive is 
selected. 


Table 3-1 lists and describes the signal lines connected be- 
tween the controller and the drive. 
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TABLE 3-1. INTERFACE LINES 


Signal Meaning 


Function: Power Up Sequencing 


Sequence Pick In A ground from the controller on this 
line starts the power on cycle when 
the drive's Local/Remote switch is in 
the Remote (up) position. 


Sequence Hold A ground from the controller on this 
line holds the drives in a power on 
condition provided the START switch 
is on when operating the drive in the 
Remote mode (Local/Remote switch in 
the Remote position). Removing the 
ground from this line and from the 
Sequence Pick In line powers down all 
operating drives in the system. 


Sequence Pick Out When drives are connected in a daisy 
chain manner, the previous drive must 
be up to speed before the subsequent 
drive is activated. When the drive 
is up to speed, the Sequence relay is 
deenergized and the -Sequence Pick In 
Signal is sent, via normally closed 
contacts of the Sequence relay, to 
the next drive. (Note: this signal 
is called -Sequence Pick Out’ when 

used asS an output from the drive, but 
is called -Sequence Pick In when used 
aS an input to the next drive). 


Table Continued on Next Page 
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TABLE 3-1. INTERFACE LINES (Contd) 


Signal Meaning 


Function: Controller Selecting Drive 


Unit Select Tag This signal gates Unit Select Bit 
lines into logical number’ compare 
Circuit. Unit is selected after 600 
nanoseconds (maximum) internal time 
lapse. Drive will not process com- 
mands until selected. 


When the Unit Select Tag is accompa- 
nied by a Bus Bit 9 active, this in- 
dicates a priority select’ status. 
The drive is unconditionally selected 
and reserved by the channel issuing 
this command provided that both 
channels are enabled and a priority 
Select condition does not exist on 
the other channel. 


In dual-channel units, selection also 
causes the device to be reserved to 
the selecting channel. The reserve 
condition is cancelled by one of the 
following: 


1. Executing a Release command 
2. At the completion of the current 
operation provided the Release 


Timer Select switch on the card in 
slot AOQ7 is set to RTM. 


Table Continued on Next Page 
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TARLE 3-1. 


Signal 


Unit Select Bits 
20, 21, 22 
and 2 


Unit Selected 


Open Cable Detector 


INTERFACE LINES (Contd) 


Meaning 


3. Executing a priority select from 
the other channel. 


A binary code is placed on these four 
lines to select a drive. The binary 
code must match the logical address 
of the drive defined by the position 
of four switches on the card in slot 
B04/C04 of the logic chassis. Drives 
Can be numbered 0 through 15. 


This signal indicates the drive has 
accepted a Unit Select request. This 
line must be active before the drive 
will respond to any command from con- 
troller. 


A voltage is supplied by the control- 
ler to override the bias voltage at 
drive receiver. If cable is discon- 
nected or if controller power is 
lost, unit selection and controller 
commands are inhibited. 


Function: Drive Indicates Operational Status 


Unit Ready 


Unit Ready indicates that the drive 
spindle motor is up to speed, that 
the servo head is positioned on cyl- 


inder, and that no fault condition 
exists. 


Table Continued on Next Page 
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TABLE 3-1. 


Signal 


Index 


Sector 


Busy 


Write Protected 


On Cylinder 


INTERFACE LINES (Contd) 


Meaning 


This signal is derived from the servo 
tracks. It occurs once per revolu- 
tion of the disk, and its leading 
edge is the leading edge of sector 
zero. 


This signal is derived from the servo 
tracks and is used to indicate the 
beginning of each sector on the 
track. The number of sector signals 
that occur for each revolution of the 
disk is switch selectable on the card 
at location B04/C04 in the _ logic 
chassis. 


This signal is generated when a con- 
troller attempts to select or reserve 
a drive that has already been select- 
ed and/or reserved by the other con- 
troller. This signal is sent to the 
controller attempting the selection. 


When this line is high, it indicates 
that the drive write circuits are 
disabled. The write protect mode is 
enabled by the WRITE PROTECT pushbut- 
ton switch on the operator panel, or 
a fault condition. Attempting to 
write while the write protect mode is 
active results in a fault condition. 


This indicates that the servo head is 
positioned at a track. Any position- 
er movement, including servo offset, 
results in a loss of the signal. 
When operating in offset mode, this 
line drops momentarily, but comes 
back on after a delay. 


Table Continued on Next Page 
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TABLE 3-1. INTERFACE LINES (Contd) 


Signal Meaning 


On Cylinder status is cleared by any 
seek instruction including a _e zero 
track seek. 


Function: Controller Sends Commmands to Drive 


These ten lines carry data to the 
drive. The meaning of the data is a 
function of the active tag line. 


Bits 0 through 9 
(Bus Lines) 


Tag 1 (Cylinder 
Select) 


This tag line gates the data on the 
bus out lines to the drive Cylinder 
Address register. The bus bits have 
the significance listed below. 


Bus Out Cyl Address Fixed Head 
Bit Value Function 


0 1 Moving head cylind- 
1 2 ders are numbered 

2 4 from 000 thru 842. 

3 8 Fixed head cylinders 
4 16 are numbered from 

5 32 896 thru 898. 

6 64 

7 128 

8 256 

9 512 


Tag 2 (Head Select) This tag line gates the data on the 


bus lines to the drive Head Address 
register. The bus bits have the 


Table Continued on Next Page 
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TABLE 3-1. INTERFACE LINES (Contd) 


Signal Meaning 


Significance listed below. Note 
that the bus bit functions are dis- 
cussed for both the movable and 
fixed head select operations. 


Bus Out Head Address 
Bit Value 
0 1 
1 2 
2 4 
3 8 
4 16 
5 32 


Movable heads 00 through 39 may be 
selected in cylinders 000 thru 842. 
Fixed heads 00 through 39 may be 
selected in cylinder 896, fixed headg 
40 through 79 in cylinder 897, and 
ag heads 80 through 95 in cylinder 


Tag 3 (Control Select) | This tag line gates the data on the 
bus lines to the logic circuits of 
the drive for commanding various op- 
erations. The operation performed is 
dependent upon which of the bus lines 
is active. The significance of th» 
bus bits is as follows: 


Table Continued on Next Page 
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TABLE 3-1. 


INTERFACE LINES (Contd) 


Signal 


83323550 C 


Name 


Write 
Gate 


Read 
Gate 


Servo 
Offset 
Plus 


Servo 
Offset 
Minus 


Meaning 


Funct ion 
Performed 


Enables write driv- 
er. Operation not 
completed if a 
fault condition 
exists. 


Enables read circu- 
itry. Leading edge 
triggers the read 
chain circuit to 
synchronize on an 
all-zeros pattern. 
Operation not com- 
pleted if a fault 
condition exists. 


Causes the actuator 
to offset 100 mi- 
croinches in_- the 
positive direction 
(toward the spin- 
dle) from the non- 
inal On Cylinder 
position. Write 
operations cannot 
he performed in 
offset mode. 


Causes the actuator 
to offset 100 mi- 
croinches in the 


negative direction 
(away from the 
spindle) from tne 


Table Continued on Next Page 


Signal 


TABLE 3-1. INTERFACE LINES (Contd) 


Meaning 


nominal on cylin- 
der position. Write 
operations cannot 
be performed in 
the offset mode. 


Clears the fault 
Clear latches provided 

fault condition no 
longer exists. 


5 Address Writes an address 
Mark mark when concur- 
Enable rent with Write 


Gate, or initiates 
an address mark 
search when con- 
current with Read 
Gate. 


6 RTZ Causes the drive 
to move the posi- 
tioner to cylinder 
zero, track zero. 
It also resets the 
Head Address-~ reg- 

ister and Seek Er- 

ror latch. 


7 Data Data Strobe Enables 
Strobe the PLO Early data 
Early separator to 

Strobe the data at 
a time earlier 


than nominal. 


Table Continued on Next Page 
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TABLE 3-1. INTERFACE LINES (Contd) 


Signal Meaning 

8 Data Enables the PLO da- 
Strobe ta separator to 
Late strobe the data at 

a time later than 
nominal. 

9 Release Clears channel re- 
(Dual served and channel 
Channel priority select re- 
Opt ion serve Status. (Re- 
Only) fer to Unit Select- 


ion discussion. ) 


Function: Drive Response to Controller Command 


On Cylinder Described previously. 


Seek End This signal indicates either an on 
cylinder status or seek error status 
resulting from a seek operation that 
has terminated. 


When the line is active it indicates 
that one or more of the following 
faults exist: 


1. Head Select Fault -- two or more 
heads selected simultaneously. 
Condition is cleared by the 
selection of only one head. Refer 
to description of Fault/Control 
card in section 2 to determine how 
to clear fault Status and 
indication. 


Table Continued on Next Page 
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TABLE 3-1. INTERFACE LINES (Contd) 


Signal 


2. 


Meaning 


Write Fault -- Aksence of write 
current, failure to detect write 
data within 4 microseconds after 
Write Gate, faulty head coil, or 
drive is in write protected mode. 
Condition is cleared by correcting 
the cause of the fault. Refer to 
description of Fault/Control card 
in section 2 to determine how to 
clear fault status and indication. 


Off Cylinder and Read or Write 
Fault -- write or read attempted 
while off cylinder. Condition is 
cleared by dropping Read Gate or 
Write Gate. Refer to description 
of Fault/Control card in section 2 
to determine how to clear fault 
status and indicator. 


Read/Write Fault -- Read Gate and 
Write Gate are active’ simulta- 
neously. Condition is cleared by 
dropping Read Gate or Write Gate. 
Refer to description of Fault/- 
Control card in section 2 to de- 
termine how to clear fault status 
and indication. 


VOLTAGE FAULT -- one or more dc 
voltages are out of tolerance. 
Condition is cleared by correcting 
the cause of the fault. Refer to 
description of Fault/Control card 
in section 2 to determine how to 
clear fault status and indication. 


Table Continued on Next Page 
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TABLE 3-1. INTERFACE LINES (Contd) 


Signal 


Meaning 


6. Gated MPU Fault -- All con- 
ditions that cause "FFxx' 
error codes in the test and 
diagnostic MPU. Condition 
is cleared by correcting the 
cause of the fault. Refer 
to description of Fault/- 
Control card in section 2 to 
determine how to clear fault 
status. Refer to the Trou- 
bleshooting Manual for a 
description of Gated MPU 
Fault error codes, 


Seek Error Generated by the Servo Logic’ upon 
detection of any of the following 
conditions: 


Seek not completed within 500 
milliseconds. 


Guardband detected during normal 
seek. 


No track crossings detected after 
seek Start, except zero’ track 
length seek. 


Table Continued on Next Page 
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TABLE 3-1. INTERFACE LINES (Contd) u 


Signal Meaning 


@e Three or more track crossings 
during settle-in. 


@ Too long to recover from over- 
shoot during settle-in 


@e Too much time to return to On 
Track following overshoot. 


@e Failure to detect On Track during 


e Servo head drifted off track dur- 
ing track following. 


@ Seek to cylinder address beyond 
842 except cylinders 896, 897 and 
898. 


@ Movable head selection beyond 
head. 39 on cylinders 000 through 
842. 


@ Fixed head selection beyond head 
39 on cylinder 896. 


@e Fixed head selection outside the 
range from 40 through 79 on cyl- 
inder 897. 

@e Fixed head selection outside the 


range from 80 through 95 on cyl- 
inder 898. 


| Table Continued on Next Page 
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TABLE 3-1. INTERFACE LINES (Contd) 


Signal Meaning 


Condition is cleared by correcting 
the cause of the fault. Refer to 
description of Fault/Control card in 
section 2 to determine how to clear 
fault status and indication. 


Address Mark Found When an address mark has been found, 


this line goes high. 


Functions: Read, Write and Clock 


This line transmits data recovered 
from disk. This data is transmitted 
in NRZ form to the controller. 


Read Data 


Read Clock Read Clock defines the beginning of a 
data cell during a Read operation. 
This clock is derived from, and is 
synchronous with, Read data. 

Write Data This line transmits NRZ data from the 
controller to the drive for recording 
on the disk surface in MFM form. 


Table Continued on Next Page 
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TABLE 3-1. INTERFACE LINES (Contd) 


Signal Meaning 


Write Clock The 9.67 MHz Write Clock defines the 
beginning of a data cell during a 
Write operation. It is derived from 
the Servo Clock. 


Servo Clock Servo Clock is a phase-locked 
9.67 MHz signal derived from the ser- 
vo track quadbits. Servo Clock is 
transmitted to the controller and is 
used to generate Write Clock. 


UNIT SELECTION 
GENERAL 


The drive must be selected before it will respond to any con- 
Mands from the controller. This is the case because the tag 
and bus bit receivers, as well as certain transmitters, are not 


enabled until the drive is selected. 


In both single and dual channel units, the select sequence is 
initiated by a Unit Select Tag signal from the controller. 
However, the sequence performed is different depending upon 
whether a single or. dual channel is being considered. Since 
Only one controller can communicate with the drive at a time, 
dual channel logic must solve the problem of priority when more 
than one controller wants to select the drive at the same time. - 
The following paragraphs descr ibe both single and dual channel 
selection. 
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SINGLE CHANNEL UNIT SELECTION 


The single channel unit select sequence (see figure 3-7) starts 
when the controller sends the Unit Select Tag accompanied by a 
logical address on the four Unit Select lines. 


The controller selects the drive by activating the Unit Select 
tag and placing an address on the Unit Select lines. If che 
address matches the setting of the Address Select switch on the 
card at B04/C04, an address compare occurs. If an address con- 
pare occurs, and if the Open Cable Detect signal is active (in- 
dicating the A cable is connected and controller has power), 
the drive enables its Select Compare signal. 


The Select Compare signal enables the receivers and transmit- 
ters to the controller and also enables the Unit Selected sig- 
nal. The drive is now ready to respond to further commands 
from the controller. 


DUAL CHANNEL UNIT SELECTION 


General 


Dual channel drives are connected to, and can be selected by, 
either of two controllers. However, because the drive is capa- 
ble of responding to only one controller at a time, the con- 
trollers must resolve contention for use of the drive. For 
this reason, there 2.« functions associated with dual channel 


selection that are not necessary when selecting single channel 
units. 


The logic on the dual channel steering card (location A0O7 on 
the logic chassis) is used to perform the following functions: 


@ Select - Logically connects the drive to the controller, 
thus enabling it to respond to commands from the select- 
ing controller. 

® Reserve - Reserves the drive so it can be selected at any 
time by the reserving controller, but prevents it from 
being selected by the other controller. 


® Release — Releases drive from reserved condition. 
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® Priority Select - Allows the controller to force select- 
ion of the drive to the executing interface. Causes the 
Other interface to deselect and release the drive. 


© Disable - Allows disabling either channel interface dur- 
ing maintenance. 


The following discussions describe each of these functions. It 
Should be noted that because these functions are basically the 
same regardless of which channel is involved, they are describ- 
ed only as they relate to Channel I. Figure 3-8 shows the se- 
lect logic associated with Channel I selection and table 3-2 
describes the major elements on this figure. Figure 3-9 is a 
flowchart of the dual channel unit select and reserve functions. 
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TABLE 3-2. DUAL CHANNEL UNIT SELECT CIRCUIT FUNCTIONS 


Element* 


Release Timer Select 


Release Timeout 
One Shot 


Channel I 
Disable latch 


Channel I 
Disable Switch 


Channel I 
Reserved latch 


Channel I** 
Selected latch 


Function 


Determines whether the drive will be 
in ABR (absolute reserve) or RTM (re- 
serve timeout) mode. If switch is in 
RTM position, drive is released from 
reserved condition after 500 milli- 
seconds (nominal) of no channel ac- 
tivity. If switch is in ABR posi- 
tion, drive remains reserved until it 
receives a Release, Disable, or Pri- 
ority Select command. 


Releases the drive by clearing the 
Reserve latch. The one shot is trig- 
gered when the drive is selected, and 
times out 500 milliseconds after the 
last command is received. 


Sets if drive receives a Release or 
Priority Select command. This causes 
drive to be selected and reserved for 
controller issuing command and dis-~- 
ables channel to other controller. 


Disables Channel I whenever it is set 
to DI (disable) position. It must be 
in NORM position during normal opera- 
tions. 


Prevents other controller from select- 
ing and reserving drive. 


Sets during select and reserve se- 
quence and enables transmitters and 
receivers to Channel I controller. 


Table Continued on Next Page 
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TABLE 3-2. DUAL CHANNEL UNIT SELECT CIRCUIT FUNCTIONS (Contd) 


Element* Function 


Channel I Compares logical address of drive 
Select and with that sent by controller (see 
Compare Logic Single Channel Unit Selection). 


Initiate Reserved Generates 300-ns pulse whenever Se- 
Pulse | lect Compare signal goes-~ active. 
| Trailing edge of this pulse clocks 
Channel I and Channel MII_ Reserve 
latches. 


Channel I Select Sets if Channel I tries to select and 


Tried latch reserve drive while it is already se- 
lected and/or reserved by Channel II. 
When drive is deselected and released 
by Channel II, or if it is manually 
disabled, this latch clears and aczi- 
vates the Drive Available Interrupt. 


Drive Available Generates 27 microsecond pulse when- 

Interrupt One Shot ever either Tried latch clears. fMThis 
pulse is sent to controller (associa- 
ted with the Channel Tried latch that 
triggered the one shot) via the Seek 
End line. 


* Includes only those elements directly concerning Channel 
I and shown in figure 3-8. 


** The Channel Selected latches are alternately clocked by 


a free-running oscillator to prevent simultaneous se- 
lection. 
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Select and Reserve Function 


The drive is both selected and reserved during the same se- 
quence and this sequence is initiated by a Unit Select Tag ac~ 
companied by a logical address. However, the drive can be suc- 
cessfully selected and reserved only if none of the following 
conditions exists: 


@ Drive is already selected and reserved by other control- 
ler. 


@ Drive is not selected but is reserved by other controller. 


e Channel attempting selection has been disabled by either 
a priority or maintenance disable function. 


The following paragraphs describe how the drive is initially 
selected and also how it responds to a Unit Select Tag when it 
is selected, reserved, or disabled. 


Assuming the drive iS available (not selected, reserved, or 
disabled) and it receives a Unit Select Tag and logical address 
from the controller on Channel I, it compares the address re- 
ceived with that indicated by its logical address switches. If 
the two addresses are the same, the drive enables the Channel I 
Select Compare signal. The logic used to generate this signal 
is identical to that used in the single channel units. 


The Select Compare signal causes the Channel I Selected and Re- 
served latches to set, enabling the receivers and transmitters 
to the Channel I controller. This signal also enables the 
Channel I Unit Selected signal that informs the controller that 
the drive is ready to accept further commands. 


The drive remains selected to Channel I until the controller on 
Channel I drops its Unit Select Tag. At this time, the drive's 
Channel I Selected latch clears, disabling the drive transmit- 
ters and receivers for that channel. This also disables the 
Unit Selected signal thus informing the controller that the 
drive will no longer respond to commands. However, the drive 
remains reserved to Channel I (allowing Channel I to reselect 
while preventing Channel II from selecting) until the Channel I 
Reserve latch is also clear. This is cleared by either a re- 
lease or priority select function. 


If Channel I attempts to select and reserve the drive while it 
is selected and reserved by Channel II, the Channel I Select 
Compare signal is still generated as during the initial select 
and reserve sequence. However, the Channel I Select and Re- 
serve latches do not set and, therefore, the attempt is unsuc- 
cessful. The drive still sends the Channel I Unit Selected 
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signal to the controller, but in this case, it is accompanied 
by the Channel I Busy signal. The Busy signal indicates that 
the drive is being used by Channel II. 


The drive also sets its Channel I Tried latch, recording the 
unsuccessful attempt. When the drive is no longer selected or 
reserved by Channel II, this latch clears, causing Seek End to 
the Channel I controller to go inactive for 27 microseconds. 
This informs the controller that the drive is no longer select- 
ed or reserved. 


If the Channel I concroller tries to select the drive while 
Channel I is disabled (either by a priority or Disable func- 


tion), the attempt is unsuccessful and no response is sent back 
to the Channel I controller. 


Release Function 


A channel reserve function can be cleared by one of the fol- 
lowing operations: 


@ Executing a Release command 


@ No channel activity, provided the Release Tinier Select 
switch is set to the RTM position 


@ Executing a Priority Select command on the other channel. 


Priority Select Command 


A Priority Select command deselects and/or releases the channel 
to the controller presently ceiected, and selects/reserves the 
drive to the controller issuing the priority. 


Following a Priority Select command, the inactive channel is 


disabled until the channel issuing the command transmits a Re- 
lease command. 


Maintenance Disable Function 


It is also possible to disable either channel by setting the 
Maintenance Unit Disable switch for that channel to the DI or 
DII position. 
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SERVO SYSTEM 


The servo system contains the clocking and decoding logic re- 
quired for seeking, track following, beginning of data detect- 
ion (Index), and sector detection. 


SERVO SURFACE 


The HDA servo surface contains information that is prerecorded 
at the time of manufacture. The servo head reads this informa- 
tion from the servo surface; it is used by the servo circuitry 
to derive all of the signals used by the system. The servo 
head reads continuously as long as the drive is powered up and 
the disks are at operating speed. 


Servo information on the servo surface is divided into four ma- 
jor bands as follows: 

1. Outer guardband 2 

2. Outer guardband l 

3. Normal servo band 

4. Inner guardb¢nd. 


Head/Band Relationship 


Figure 3-10 shows the relationship between the bands of infor- 
mation on the data and servo surfaces and the physical posi- 
tions of the read/write and servo heads. (A band is a series 
of adjacent tracks that contain similar or related information.) 


Each data surface has two data bands, one for each of the heads 

covering that surface. These data bands and their associated 
heads are aligned so that when the servo head is over the servo 
band on the servo surface, the data heads are also over the da- 
ta bands on their respective surfaces. If the servo head moves 
out of the normal servo band and into a guardband, the data 
heads move out of their data bands. 


The data and servo heads are also over the same relative points 
in their respective bands. For example, if the servo head is 
over track 10 in the servo band, all data heads are also over 
track 10. 
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Figure 3-10. 
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The fact that all heads are over the same relative points on 
their respective surfaces creates an imaginary cylinder. This 
imaginary cylinder permits the user to define seek distances in 
terms of cylinders (000 to 842). The fixed-head storage is al- 
so defined in terms of cylinders even though the cylinder con- 
cept just described does not apply. 


Servo Tracks and Bytes 


The servo information is recorded around the servo surface in 
1089 concentric tracks and the information in these tracks is 
divided into 5 040 units called servo bytes. There are two 
types of tracks on the servo surface, odd and even. They are 
Classified according to the type of servo byte they contain: 
odd tracks contain only odd bytes ana even tracks contain only 
even bytes. Both types of bytes are shown on figure 3-ll. 


Figure 3-11 shows that a servo byte, regardless of type, con- 
tains four pulses: one index (not to be confused with index 
mark), one sync, and two quadbits. This figure also shows that 
if the byte is divided into six intervals, the difference be- 
tween the two types of bytes is in the relative position of 
their quadbit pulses. In the odd servo byte, the quadbit puls- 
es occur during the third and fifth (odd) intervals. In the 


even servo byte, the quadbit pulses occur during the fourth and 
sixth (even) intervals. 


If the disks are rotating at their nominal speed of 3600 revo- 
lutions per minute, the servo byte frequency is about 300 kilo- 
hertz. 


The odd and even tracks are recorded on the servo surface in an 
alternate manner (odd, even, odd, even and so on) with the out- 
ermost track being even and the innermost being odd. 


Servo Patterns 


In addition to being classified as odd or even, each servo byte 
is defined according to whether its index pulse is present or 
missing. A byte with the index pulse present is called a 
"zero" byte; one with its index pulse missing is calles a "one" 
byte. Normally, all servo bytes are zeros. A five byte pat- 
tern of both zeros and ones is inserted into the pattern of all 
zeros to orient the servo head. The specific pattern (of ls 
and 0s) depends upon which area of the disk is to be identified. 
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Figure 3-11. Servo Tracks and Bytes 
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The logic circuits recognize four of these servo patterns: 


Area Pattern 
Outer Guardband 2 01110 
Outer Guardband 1 01010 
Inner Guardband 10011 
Index Mark 01011 (in all tracks) 


Figure 3-12 shows that the patterns identifying the guardbands 
are interspersed with 67 bytes of zeros; this 67-5-67... group- 
ing repeats itself all the way around the guardband tracks. 
The index mark pattern occurs once in every servo track, and is 
always at the same angular position on the disk. 


Figure 3-13 shows the servo patterns. 


Servo Bands 
Outer Guardband 2 


This gvardband is located nearest the outer edge of the disk. 
It is the area to which the heads retract when the disk stops 
Spinning, and is therefore often referred to as the carriage 
home position. Its servo pattern is 01110. 


Outer Guardband 1 


Located between outer guardband 2 and the normal servo band, 
this guardband has a servo pattern of 01010. The three tracks 
On its inner periphery contain only even servo bytes; these 
tell the servo head when it has left the normal servoband area 
and is entering the outer guardband area. 


Normal Servo Band 


The normal servo band lies between the outer and inner guard- 
bands. The junctions between even and odd servo tracks become 
Significant in the normal servo band because it is over these 
junctions, known as physical cylinders, that the servo head is 
positioned during Seek operations. When the servo head settles 
Over one of these junctions, the condition is called On Track. 
Except for the Index Mark, this band is filled with zero bytes. 
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Inner Guardband 


The servo tracks nearest the center of the disk form the inner 
guardband. The band is used to determine when the heads have 
moved out of the data area during a forward Seek. Its servo 
pattern is 10011. - 


SERVO LOGIC 


The servo logic, shown in figure 3-14, controls the movement of 
the voice coil motor. It also generates several clocks used 
within the servo logic and by other logic in the unit. The 
Servo logic consists of the following major components: 

@ Servo decode and machine clocks 

@ Velocity detection 

® Position control. 


Table 3-3 describes the major signals generated by the servo 
logic. 
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TABLE 3-3. SERVO LOGIC SIGNALS 


Signal Name Description 


+Position (analog) Defines the position of the servo 
head with respect to the servo 
tracks. The voltage amplitude of 
both signals is zero (servo null) 
when the servo head is equidistant 
between two servo. tracks. The 
read/write heads are then centered 
over their data tracks. Both sig- 
nals are maximum (but of opposite 
polarity) when the servo head is 
located over a servo track. The 
polarity of the signal is determin- 
ed by the state of the Slope signal 
and the current position of the 
heads (odd or even servo track). 


The frequency of +tPosition varies 
in direct relation to the speed of 
the voice coil motor. 


Orients the polarity of the +Posi- 
tion signals with respect to the 
servo tracks. the +Slope signal is 
inactive (low) following the Power- 
Qn RTZ seek (even servo track). On 
subsequent seeks, the signal level 
changes only during odd seek 
lengths, that is, seeks where the 
heads move an odd number of cylin- 
ders to the new destination. 


Zctivates the Fill In Integrator 


logic when the seek operation has 
<128 tracks to go. 


Table Continued on Next Page 


+Integrator Enable 
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TABLE 3-3. SERVO LOGIC SIGNALS (Contd) 


Signal Name Description 


-Forward Directs the servo head to move in 
the forward direction (toward the 
spindle). 


-Reverse Directs the servo head to move in 
the reverse direction (away from 
the spindle). 


+Power Amp Drive Controls the acceleration and di- 

(analog) rection of the voice coil motor. 
The acceleration is determined by 
the amplitude of the current’ on 
this line. If the current polarity 
is positive, the voice coil motor 
causes the servo head to move in 
the forward (toward the spindle) 
direction. Negative polarity caus- 
es a reverse movement. 


+Coarse Indicates that 4V (positive or 
negative) has been detected for the 
second time on the Position signal 
with <l track to go. 


+Fine Indicates that On Track has been 
detected during settle-in. 


+Fill In (analog) Supplements the current level of | 
the +DAC input to ‘the summing 
gates. This ensures that the +DAC 
(desired velocity) retains a smooth 
decline in amplitude as the servo 
head reaches On Cylinder. +Fill In 
is activated when the seek has <128 
tracks to go. 


Table Continued on Next Page 
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TABLE 3-3. SERVO LOGIC SIGNALS (Contd) 


Signal Name Description 
+DAC (analog) +DAC corresponds to desired veloci- 
tVelocity (analog) ty. +Velocity corresponds to the 


actual velocity. These signals are 
combined to produce an error signal 
that moves the servo head to the 
desired destination in a minimum 
time without overshoot or oscilla- 
tion. 


+Linear Region Defines when the +Position signals 
are within +2.4 V of zero. 


+Current Sense (analog) Produces a Signal that is directly 
proportional to, and with the same 
polarity as, the current applied to 
the voice coil motor. 


+Track Crossing Pulse A 20-microsecond pulse that occurs 
each time +Position voltage passes 
through zero. 


-On Track Indicates that +Position signals 


are within 0.85 V of zero when the 
carriage iS moving. The pulse 


width is determined by the frequen- 
cy of the +Position signals. Sig- 
nal is active continuously when On 
Cylinder. 


+Gated Servo Clock A timing signal with a 300-kHz fre- 
quency used to synchronize the ser- 
vo PLO to the data from the servo 
head. Synchronization occurs’ when 
the drive motor comes up to speed. 


Table Continued on Next Page 
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TABLE 3-3. SERVO LOGIC SIGNALS (Contd) 


Signal Name Description 


+PLO Clock A timing signal with a 4.83-MHz 
frequency used for motor at speed 
detection, position decoding, and 
to generate the l1F (9.67 MHz) and 
2F (19.34 MHz) clocks. 


-Sector Count Pulse A timing signal with a 300-kHz fre- 
quency used for guardband and index 
detection. 

+1F Clock A timing signal with a 9.67-MHz 


frequency used for sector decoding, 
PLO locked-to-data detection, read/ 
write logic. 


+2F Clock A timing signal with a 19.34-MHz 
frequency used for write compensa- 
tion. 
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Servo Decodes and Machine Clocks 


The servo decode logic (figure 3-15) converts the analog sig- 
nals produced by the preamplifier (quadbits) into digital in- 
formation of the same frequency: Servo Data. This information 
is then used to generate the following timing signals: 

Gated Servo Clock 

4.83 MHz Clock (PLO Clock) 

Sector Counter Pulse 

9.67 MHz Clock 

19.34 MHZ Clock 


Index Gate 


Each quadbit read from the HDA servo surface generates a Servo 
Data pulse. Each group of six Servo Data pulses generates a 
Gated Servo Clock (300 kHz frequency). The interval between 
each Gated Servo Clock constitutes a servo byte. One Sector 
Count pulse and one Index Gate pulse are generated for every 
servo byte. A total of 5 040 servo bytes are generated during 
one track revolution. 


The servo PLO (phase-locked oscillator) generates the basic 
4.83-MHz clock frequency. This frequency is divided by 16 to 
produce the Gated Servo Clock. 


The write PLO is locked to the output frequency of the servo 
PLO. After synchronization, the output is quadrupled to pro- 
duce the 19.34-MHzZ clock, and then divided to produce the 
9.67-MHz clock. 


Velocity Detection 


The velocity detection eircuit (figure 3-16) determines the 
speed of the carriage between tracks on the disk surface. The 
Velocity signal is derived from two sources. When the servo 
head is Located within the Linear region between two servo 
bands (See figure 3-17), the Velocity signal is obtained by 
differentiating the Position signal and integrating the Current 
sense signal. When the servo head is outside the Linear re- 
gion, the Velocity signal is obtained by integrating the Cur- 
rent Sense Signal. The circuitry uses the Reverse signal to 
ensure that the integrated current sense maintains the proper 
polarity regardless of seek direction. 
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Figure 3-17. Linear Region Detection 


Position Control 


The position control logic (figure 3-18) compares the new cyl- 
inder address with the current address. It then calculates the 
distance, direction, and optimum speed to reach the new ad- 
dress. After initiating the move, the position control logic 
continuously adjusts the speed to avoid overrunning the new ad- 
dress. 


At the beginning of a seek operation, the microprocessor in the 
position control logic formulates a difference count that de- 
notes the distance and direction of the seek. The microprogram 
uses the difference count to reference a table of values in mi- 
cro-memory that corresponds to the optimum velocity curve for a 
seek of that particular distance and direction. The micropro- 
cessor controls the seek by continuously changing the distance 
and desired velocity parameters, and compensating for differ- 
ences between desired velocity and actual velocity. A separate 
fill-in integrator circuit smooths out changes in desired vel- 
ocity caused by repeated changes to the velocity parameters. 
The fill-in integrator is activated when the seek operation has 
fewer than 128 tracks left to go. 


The microprocessor activates Coarse when the seek has less than 
one track to go and the Comparator Position signal is detected. 
See figure 3-19. Activating Coarse disables the Summing gates 
(Velocity and DAC sSiqnals) and enables settle-in logic. The 
settle-in logic generates an off track error signal by differ- 
entiating Position to obtain Velocity, and then subtracting 
Velocity from Position. 


The microprocessor activates Fine after a 2U0-microsecond time- 
out following the last On Track signal at the target track. 
Activating Fine disables the settle-in logic and enables the 
track following logic. Track following drift is detected by 
checking for more than 0.85-V on the Position signal. 
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Figure 3-19. Servo System Timing 
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TYPES OF SEEKS 


The servo microprogram performs two types of Seek operations, 
Normal Seek and Recalibrate (RTZ) Seek. The microprogram steps 
involved in euch type of seek are described in figure 3-20. 


Normal Seek 


Normal seekS are initiated by controller command. The seek 
argument is decoded and used to move the heads from one loca- 
tion to another on the disk surface. A normal seek to a cyJin- 
der in the range from 896 to 898 (fixed head cylinders) does 
not cause Servo activity and is treated as a zero-track seek by 
the servo microprocessor. 


Recalibrate(RTZ) Seek 


The RTZ seek moves the read/write heads from an unknown loca- 
tion on the disk surface to cylinder 000. An RTZ seek can be 
initiated either by the controller or by microprogram control. 


GUARDBAND AND INDEX DETECTION 


Detection of the index mark and guardband patterns is performed 
by the logic shown on figure 3-21. This figure also shows the 
patterns and basic timing. 


Servo bytes with missing index bits are detected by the index 
bit detection circuit. The inputs to this circuit are the Ser- 
vo Data and Index Gate signals. 


The Servo Data signal is derived from the quadbit Signals 
transmitted by the servo head. A missing quadbit results ina 
missing Servo Data Signal. 


The Index Gate Signal is also derived (indirectly) from the 
Servo Data pulses read from the disk. This Signal is active 
only during the time the index servo pulses should appear (re- 
gardless of whether or not they actually do). 
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Figure 3-20. Servo Microprogram (Sheet 3) 
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Figure 3-20. Servo Microprogram (Sheet 5) 


3-62 83323550 E 


SHEET 3 
SHEET 3 SHEET 4 SHEET 5 


POST TOO MANY 
TRACK PULSES 


TRACK 
CROSSING 
IN 1 ms 


SET COARSE 


ERROR 


SHEET 3 


SHEET 5 


ON 
TRACK IN 
1 ms 


LOAD DESIRED 
VELOCITY 


SHEET 3 


SHEET 4 


POST NOT ON 
TRACK ERROR 


RESET 
INTEGRATOR 


GUAROBAND 
DETECTED OUR- 
ING SEEK 


POST GUAROBAND 
DETECTED ERROR 


SHEET 3 
POST SEEK 
ERROR 
SHEET 4 
SAVE ACCESS 
TIME 
UPDATE 
POSITION 
SHEET 1 
9V60-6 
Figure 3-20. Servo Microprogram (Sheet 6) 
83323550 E 


INDEX 


PATTERN 
SHIFT REG 
SECTOR COUNT PULSE | SHIFT / PS GoE 
> LOAD 
NETWORK 


ato GUARDBAND 1 


GUARDBAND 2 


FROM : 
eenva INNER GUARDBAND oe 
SYSTEM BIT 1 
MISSING- 
INDEX GATE hte 
DETECT 
INDEX BIT eee A 
DETECTION }-— NDEX 
SERVO DATA (0105) IND eee On 
INTERFACE 
CONTROL 
LOGIC 
SERVO BYTE 
AX I I I I 
SERVO 5 1 " 
DATA tit ahaa roe vi a) 
‘ong ee | ‘ o4 toed ae | 
INDEX 7 n ' ; 
GATE i 
vet i} ‘ ' ' 
INDEX : 
BIT Seen Sue U , a 
' ‘ ' ' ‘ 
SECTOR 
COUNT se | |e 
PULSE | ' ' ' 4 
I BITS A\ | Y 1 | | 
N ' ‘ ' i “eo 
D S ' ' ' t ‘ 
EH BIT 4 | | 1 ay 
XI ¢ I ’ ‘ 
F U ' i} t 
PT BIT 3 | | o if 
A ae 
T R t L) t 
TE BIT2 1 | 
EG mt 
R aoa 
N  BIT1 o ! [ eae 
' 
i 
INDEX en eed ae eer era Te 
NOTES: 
SHOWS PATTERN NECESSARY FOR BY ONLY INDEX PATTERN IS SHOWN. 
DECODING OF VARIOUS SIGNALS. STAYS UP UNTIL INDEX PATTERN 
>» SERVO DATA PULSES CORRESPONDING TO SHIFT REGISTER CONTAINS ALL 
INDEX SERVO PULSES ARE INDICATED ZEROES (5 SECTOR COUNTS). 
BY "I'', MISSING SERVO DATA PULSES 
INDICATED BY DASHED PULSES. OV72A 
Figure 3-21.  Guardband and Index Detection 
3-64 83323550 E 


By using both the Servo Data and Index Gate signals, the index 
bit detection circuit generates Index Bit each time the index 
bit of a servo byte iS misSing. 


The Index Bit signal is the input to the fi st stage of the In- 
dex Pattern shift register. This register loads the Index Bit 
Signal into its first stage (and also performs its shift) each 
time a Sector Count pulse occurs. These pulseS occur once per 
servo byte. 


When the Index Bit signal is a zero, (indicating the index ser- 
vo pulse is present) a zero is loaded into the Index Pattern 
Shift register. However, when this Signal is active or high 
(indicating the index servo pulse was missing) a one loads into 
the register. 


The contents of the shift register are continuously being exam- 
ined by the pattern decoding network. Whenever either the In- 
dex Mark or a guardband pattern is detected, the appropriate 
decoder output goes active. These outputs are used as shown in 
figure 3-22. 


SECTOR DETECTION 


The sector detection circuit (figure 3-22) generates signals 
used to determine the angular position of the heads with re- 
Spect to index. These Signals are called Sector pulses and a 
specific number of them are generated during each revolution of 
the disks. The Sector pulses logically divide the disk into 
areas called sectors. 


The Sector counter generates the Sector pulses; it generates a 
pulse each time it reaches its maximum count of 4095. 


The counter is incremented by the 806 kHz clock pulses. These 
clock pulses are derived from the 9.67 MHz 1F Clock and repre- 
sent the beginning of each data byte. The Index pulse resets 
the counter allowing 13 440 clock pulses per revolution of the 
disk. 
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Figure 3-22. Sector Detection 


The fact that the same number of 806 kHz clock pulses occur 
during each revolution makes it possible to program the counter 
to reach the maximum count (thus generating a Sector pulse) any 
desired number of times per revolution, up to a maximum count 
of 128. This is done by presetting the counter to the proper 
value at the beginning of each sector. For example, if it 1s 
desired to have 64 sectors, the counter would have to count 210 
clock pulses in each sector (13 440 divided by 64) and the 
counter would be preset to 3886. In this case, the counter 
starts at 3886 and increments each clock time until it reaches 
the maximum count of 4095. Reaching the maximum count causes 
the Sector pulse to be generated. The next clock pulse (210) 
presets the counter back to 3886 (thus disabling the Sector 
pulse) and the counter begins the next sector. 
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The sector length is varied by presetting the sector select 
switches located on the card in logic chassis position B04/C04. 
Refer to section 1 of the maintenance manual (volume 1) for de- 
tails regarding setting the sector switches. 


HEAD SELECTION 


Head selection must be preceded by a Cylinder Select (Seek) op- 
eration. The head selection logic shown in figure 3-23 can ad- 
dress any of the 40 (00 through 39) movable heads in the HDA, 
and also the fixed heads on units configured with the fixed 
head option. Once a specific head is selected, the current 
driver associated with the selected head allows the head to 
write on, Or read from, the disk surface. 


UNITS WITHOUT FIXED HEAD OPTION 


A seek to cylinders 000 through 842 causes the servo logic to 
move the heads to the desired cylinder; it also enables movable 
aead selection. Any attempt to seek to a cylinder beyond 842 
generates a Seek Fault, disables ead selection, and does not 
cause the servo logic to move the heads. 


UNITS WITH FIXED HEAD OPTION 


A seek to cylinders 000 through 842 causes the servo logic to 
move the heads to the desired cylinder; it also enables movable 
head selection. A seek to cylinders 896 through 898 enables 
fixed head selection: it is treated aS a zero-track length 
seek by the servo logic. Any attempt to seek to cylinders 843 
through 895 generates a Seek Fault, disables head selection, 
and does not cause the servo logic to move the heads. 


READ /WRITE FUNCTIONS 
GENERAL 


Information is written on the disk surface usSing a modified 
frequency modulation (MFM) recording technique. 
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During Write operations, serial non-return-to zero (NRZ) digit- 
al data from the controller is converted into digital MFM data, 
and then into analog MFM data for writing on the disk surface. 


During Read operations, the drive recovers analog MFM data from 
the disk surface, converts this information into digital MFM 
data, and then into digital NRZ data acceptable to the control- 
ler. 


The drive is ready to perform either a Read or Write operation 
when it has completed a seek to the proper track and a head has 
been selected. 


The controller initiates a Read or Write operation by sending a 
Control Select (Tag 3) along with the proper bus bit (Bit 0 for 
a Write operation or Bit 1 for a Read operation). 


Both at the start and during a Read or Write operation, the 
drive checks for errors that would affect data as it is being 
read from, or written on, the disk. 


Figure 3-24 shows the major components contained in the read/ 
write circuits. 
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Figure 3-24. Read/Write Logic Block Diagram 
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NRZ/MFM RECORDING TECHNIQUES 


Figure 3-25 provides a comparison of NRZ and MFM recording 
methods. The logic rules for each method are as follows: 


NRZ Recording 


@ A binary "1" is recorded by a positive level 
during the cell time. 


@ A binary "0" is recorded by a negative level 
Guring the cell time. 


e Transitions occur at the bit cell boundary 
between "01" and "10" combinations. 


MFM Recording 


@e A binary "1" is recorded by a transition 
(positive or negative) at the center of the 
bit cell. 


@e A binary "0" is recorded by a constant level 
(positive or negative), at the center of the 
bit cell. 


e There is a flux transition at the bit cell 
boundary between a "00" combination. 


@ There is no flux transition at the bit cell 
boundary between a "01" "10" or “11" combin- 
ation. 
READ CIRCUIT 
General 
Figure 3-26 illustrates the major components of the read cir- 


cuit. Figure 3-27 illustrates typical device read timing para- 
meters, 
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Figure 3-25. NRZ/MFM Recording 
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Figure 3-26. Read Logic 


Read Preamplifier 


The read preamplifier provides preliminary amplification of the 
analog voltage induced in the read/write head. This voltage is 
induced by the magnetic flux stored in the disk oxide during 
Write operations. 
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Figure 3-27. Read Timing 


-The preamplifier has three main parts: amplifier, squelch con- 
trol and, low-gain control. 


The input circuits of the amplifier are turned on at all times 
except when the drive is performing a write operation. 


The Squelch signal prevents the amplifier from being overdriven 
by shorting the inputs (and therefore the transients) whenever 
the drive is performing a Write or Head Select operation. 


In addition to the squelch control, the preamplifier also has a 


gain control circuit; it is used only when reading data receiv- 
ed from a fixed head. This is called the low-gain control. Al- 
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though it reduces circuit gain, its effect is not as much as 
the squelch control. The low-gain control is necessary because 
the fixed heads are more sensitive than the movable heads. 
Without a gain reduction, Read signals from the fixed heads 
would overdrive the amplifier to distort the output. 


The analog MFM output from the preamplifier is transmitted to 
the read decoder and to the AM Detect/Lock to Data circuitry. 


Read Decoder 


The read decoder logic converts the analog MFM data from the 
read preamplifier to digital MFM data. This MFM data then goes 
to the read PLO, where it is converted to NRZ data and trans- 
mitted to the controller. 


The analog-to-digital converter consists of high and low reso- 
lution data detection channels and a Data latch. The high and 
low-resolution channels monitor the analog MFM data and gener- 
ate a digital pulse each time a data transition is detected. 
These pulses are then applied to the Data latch which uses them 
to produce digital MFM read data pulses. 


The high-resolution channel generates Signals that accurately 
define the leading and trailing edges of each MFM data transi- 
tion. Because of its Sensitivity, this channel can also pro- 
duce false pulses caused by noise at its input. For this rea- 
son, a less sensitive low-resolution channel has been included. 
The low-resolution channel, although less accurate in detecting 
the transition points of the data, does not generate false out- 
puts due to noise. Both high- and low-resolution signals are 
combined at the Data latch. 


The output of the Data latch is processed by a pulse-forming 
network that produces 50-nanosecond pulses for each transition 
of the Data latch. The output of the network is digital MFM 
data as shown on figure 3-28. 
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Two Signals control operation of the analog-to-digital convert- 
er circuits: Squelch and Address Mark Enable Control. 


The Squelch Signal prevents the detection of transient pulses 
by disabling the logic during Write or Head Select operations. 
The Address Mark Enable signal prevents detection of transient 
pulses during Address Mark Search operations. 


Lock to Data and AddressMark Detection 


The PLO Fast Start signal synchronizes (Locks) the phase locked 
oscillator (PLO) to the read data from the disk surface. This 
Signal is activated at the start of a read operation (Read Gate 
active) or whenever an address mark is detected while reading. 
It is disabled while searching for an address mark. 


An address mark identifies the beginning of a data record on 
the track. It consists of a three-byte area that contains 
neither ones nor zeroes (2.4 @s with no data at all). The ad- 
dress mark detection logic is active only during read opera- 
tions (tag 3 and Bus Out Bit 1 active). The controller activ- 
ates the address mark detection circuitry by raising Bus Out 
Bit 5 (Address Mark Enable). The Address Mark Found signal is 
transmitted to the controller when an address mark is detected. 


Read PLO 


This circuitry has two functions. First, it converts the MFM 
data from the read decoder into NRZ data. Second, it generates 
a Read Clock that is synchronized to the frequency of the read 
data (9.67 MHZ nominal). Both the NRZ data and the Read Clock 
Signals are transmitted to the controller. 


WRITE CIRCUIT 

General 

During a write operation, the controller sends NRZ data to the 
drive, which converts it to MFM, compensates the data for the 
erfects of peak shift, calculates the proper amount of write 
current, and writes the data on the disk Surface. 


Figure 3-29 illustrates the major components of the write cir- 
cuit; figure 3-30 illustrates typical write timing parameters. 
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Write Compensation 


The write compensation circuit converts NRZ data into MFM data 
While intentionally shifting the pulses in the data cell to 
compensate for peak shift. 


Peak shift is a condition caused by variations in packing den- 
sity of data on the disk. If the data being read is a "0" to 
"1" transition (decreasing frequency) the apparent readback 
peak will be later than normal. If the data being read iS a 
"1" to "OO" transition (increasing frequency), the apparent 
readback peak will be earlier than normal. No peak shift oc- 
curs if the frequency is constant (all "1"s or all "0"S pat- 
tern). 


Zone Compensation 


Write current zoning consists of using less current to write on 
the inner (higher number) tracks than the outer (lower number) 
tracks. Less current is used with the inner tracks because 
they have a smaller circumference and the data fits into a 
Smaller area. 


The write current zones are different depending upon whether 
the device is using fixed or movable heads. 


Movable Head Zoning 


The write current for movable heads divides into four zones 
(see figure 3-31): two for the odd heads and two for the even 
heads. In both cases the zones are from cylinder 000 to 51z 
and from cylinder 513 to 842. 


Fixed Head Zoning 
The write current for fixed heads divides into two zones (see 


figure 3-31). The first zone is for fixed heads 0 to 63 and 
the second for fixed heads 64-95. 
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Figure 3-31. Write Current Zones 


FIELD TEST UNIT (FTU) FUNCTIONS 


QN7T5A 


The logic on the card in slot B02/C02 is used to check the dc 
voltage levels at the load and to duplicate the tests performed 


by the TB 216-A Field Test Unit. 


Operating instructions for the FTU functions are contained in 


the Troubleshooting manual (Pub. No. 83323580). 
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INTRODUCTION 


This manual contains troubleshooting information to help tech- 
nical personnel correct malfunctions in the BZ7E1/BZ7E2 Fixed 
Module Drive (FMD). 


The configuration chart on page xii lists the various models 
avallable for each of the FMDs, together with the specific fea- 
ture groupings that distinguish one from the other. Informa- 
tion on page viii explains the application of the various tests 
versus the configurations of the FMDs. 


MANUAL ORGANIZATION 


Information in this manual is divided into four sections plus 
five appendixes (refer to Troubleshooting Applicability heading 
later in this Preface for an explanation of the various FMD 
Versions): 


Section 1 General Information: General information on 
troubleshooting methods. MThis section applies 


to all versions. 


Section 2 - Test and Diagnostic Description: A descrip- 
tion of the tests and diagnostics available to 
check the drive. This section applies to Ver- 
Sion 3.0 only. 


Section 3 - Operating Procedures: Instructions on how to 
run the tests and diagnostics. This section 
applies to Version 3.0 only. 


Section 4 Status/Error Code Dictionary: Status and er- 
ror codes along with CE actions. This section 


applies to Version 3.0 only. 


Appendix A - Test and Diagnorcics Reference Tables: Quick 
lookup reference tables for persons already 
familiar with operating procedures. This ap- 
pendix applies to Version 3.0 only. 


83323580 E 1x 


Appendix B - Test and Diagnostic Description: A descrip- 
tion of the tests and diagnostics available to 
check the drive. This appendix applies to 
Versions 1.0 and 2.0 only. 


Appendix C - Operating Procedures: Instructions on how to 
run the tests and diagnostics. This appendix 
applies to Versions 1.0 and 2.0 only. 


Appendix D - Status/Error Code Dictionary: Status and er- 
ror codes along with CE actions. This appen- 
dix applies to Versions 1.0 and 2.0 only. 


Appendix E - Test and Diagnostics Reference Tables: Quick 
lookup reference tables for persons already 
familiar with operating procedures. This ap- 
pendix applies to Versions 1.0 and 2.0 only. 


OTHER MANUALS 


Additional information on the FMD is given in the following 
manuals (when manuals are referenced throughout this manual, 
the manual reference number is used): 


REFERENCE NO. PUBLICATION NO. TITLE 


1 83323550 Hardware Reference Manu- 
al: General description, 
controls & indicators de- 
Scription and operation, 
and theory of operation 


2 83323560 Hardware Maintenance Vol- 
ume 1: Installation and 
checkout, preventive = and 
corrective maintenance, 
and parts data. 
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REFERENCE NO. 


3 
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PUBLICATION NO. 


83323570 


83322440 


83324440 


TITLE 


Hardware Maintenance Vol- 
ume 2: Logic diagrams, 
assembly diagrams, and 
backpanel wire lists for 
the FMD. 


CDC MicrocircuitS Manual, 
Volume 1 -- contains IC 
data sheets classified by 
3-digit CDC element iden- 
tifiers, plus general in- 
formation on logic fami- 
lies and an explanation 
of IC symbology. 


CDC Microcircuits Manual, 
Volume 2 -- contains data 
Sheets for those ICs that 
are identified on logic 
diagrams by their indus- 
try~recognized vendor 
type numbers. 


Xi 


CONFIGURATION CHART 


FREQUENCY | FIXED HEADS | ROUND/FLAT | SINGLE/DUAL 
60 Hz INSTALLED I/O CABLE CHANNEL 


X 

X 
x 

X 
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X 
X 

X 
X 

xX 
X 

X 
X 

X 
X 

X 
X 
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X 
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X 
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TROUBLESHOOTING APPLICABILITY 


This manual supports three versions of the FMD. Determine the 
Version of the drive to be tested and refer to table i-l on the 
next page for section/appendix applicability: 


Version 1.0 - These units provide power up/down diagnos- 
tics only. This Version consists of units 
in series code 01 thru 04 without ECO/FCO 
PE61463 installed. 


Version 2.0 - These units provide power up/down diagnos- 
tics, limited diagnostic tests, and FTU 
tests. This Version consists of units in 
series code 01 thru 04 with ECO/FCO PE61463 
installed; it also consists of units in se- 
ries code 05 thru 11 that do not have ECO 
DHO2092 and ECO/FCO DH02187 installed. 


Version 3.0 - These units provide full FTU and diagnostic 
Capabilities. This Version consists' of 
units with any one of the following: 

k. ECO DH02092 and ECO DHO02187 installed, 
2. FCO DH02187 installed, or 
3. Series code 12 and above. 
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TABLE 1-1. TROUBLESHOOTING APPLICABILITY 


APPENDIX 
Introduction 
Parameters 
Status Display 
Error Loaging 
CE Functions 
Test and Diagnostics 


Power Up/Down Diagnostics 


Diagnostic Tests 
FTU Tests 


oO ai 


Table Continued on Next Page 


X1V 
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TABLE i-1. TROUBLESHOOTING APPLICABILITY (Contd) 


Contents 


APPENDIX C 
Introduction 
Operator Panel 
Diagnostic Control Panel 


Operating Instructions 


APPENDIX D 


APPENDIX E 
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GENERAL INFORMATION 1 


TROUBLESHOOTING TECHNIQUE 


Troubleshooting is a way of thinking and not a specific act. 
In order to be able to solve specific problems, the way of 
thinking must be well ordered. It is especially important that 
the thought process be kept well ordered when uSing automatic 
test methods. Because of the speed and quantity of data pre- 
sented by automatic testing, it is often easy to overlook de- 
tails that help to define a problem. A problem is some devia- 
tion from a standard, that is, a definable change in an accep- 
ted level of performance. In order to solve the problem, the 
following steps must be accomplished: 


1. Collect all available data. 
2. Define extent or nature of deviation. 
3. Propose theory of cauSe, according to above data. 


4. Test theory. 


COLLECT AVAILABLE DATA 


The collection of data must be the first step in the correction 
process. Since a problem rarely, if ever, identifies itself 
completely, it is necessary to collect all available informa- 
tion. This must be done with an open mind. Therefore, before 
going to step 2, assemble and record (WRITE DOWN) all data. 
Facts not recorded have a habit of adjusting themselves to fit 
the theory of the moment. 


The type of data reasonable to collect depends on how well the 
Original problem is defined. The following is a list of var- 
lous types of information that are helpful: 


Operator's description of probiem. Remember, however, 
that an operator's description is very limited. Ask spe- 
cific and detailed questions. Find out everything possi- 
ble about when the first symptoms occurred, exactly how 
those symptoms were displayed (which lights, indicators, 
typewriter messages). Find out if anything significant 
occurred immediately before the problem was noted. Both 
the terms "Significant" and “immediately before" are very 
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relative. Using a different drive could be significant, 
and a program change made months ago could be immediately 
before. Be specific when asking questions. 


© Core dumps, sense information, system diagnostic informa- 
tion -- any hard copy information that can be obtained 
could be helpful. 


@ Indicator lights on all machines connected to subsystem/ 
channel/CPU. The presence or absence of all indications, 
both normal and abnormal, is worthwhile information. 


@ When trying to trace an intermittent problem, it is al- 
ways helpful to record such information as which job was 
being run on which drive. 


DEFINING DEVIATION 


In order to know what the problem is, it must be precisely 
Stated and must be stated in two ways: the problem is.../the 
problem is not... If a problem exists, it can be determined 
that the problem exists to some limited extent. Write a com- 
plete definition of the problem, including both tne extent and 
the limit. Writing down all the information does not waste 
time. On the contrary, that kind of definition to a problem 
Saves time. It forces the additional information gathering 
that can pin a problem to a specific cause. Once enough infor- 
mation has been gathered to state the problem in specific 
terms, proposing a theory of cause should be at least half done. 


PROPOSE THEORY OF CAUSE 


It is not just guesswork that proposes a theory of cause. It 
1S a matter of considering all the available facts, and then 
asking what would explain all the facts in the definition of 
the problem. 


TEST THEORY 


To test the theory of cause, change the one thing that has been 
identified as the cause of the problem. If the entire Problem 
(not just some of the more obvious symptoms) goes away it can 
be safely assumed that was the cause. If, however, only part 
of the problem is corrected, determine if the problem has a 
multiple cause or another unexplained symptom. If a correc- 
tive action does not correct a problem or if it cannot be com- 
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pletely explained as a reasonable part of the problem, the cor- 
rective action should not be left in the machine. A change of 
that sort only adds another unknown to the problem and changes 
the data that was established to begin with. Take care not to 
confuse the issue with changes that are merely guesses. 


INTERMITTENT PROBLEMS 


Some action should be taken to correct an intermittent problem 
whenever possible, even if the failure cannot be duplicated. 
The purpose of the following is to assist in trying to dupli- 
cate the failure, and if that cannot be done, to provide some 
guidance as to possible corrective actions that can be taken. 


l. If system type errors are being generated, loop microdi- 
agnostic routines/tests in an attempt to produce microdi- 
agnostic errors. Looping routines/tests increases’ the 
testing frequency on specific areas of logic. If the mi- 
Crodiagnostics detect errors, follow the actions listed 
by the error stop in the error code dictionary. 


2. If the microdiagnostics do not produce errors, use the 
most frequent system errors to replace, swap, or check 
Suspected items to correct the error. 


3. Maintain a list of what has been done. This information 
may be valuable if additional action iS required. A 
check of the customer's operation has to be made to de- 
termine if the problem has been corrected. If mass card 
replacement was used, every attempt should be made to de- 
termine which one caused the error by putting removed 
cards back in one or two at a time. 


4. Other forms of stress testing, such aS marginal voltages, 
raising and lowering temperature, and vibration may be 
tried, but have not proven too effective. <A folded tab 
card raked across the cards while in a test loop some- 
times helps find a bad card connection or a vibration 
sensitive card. Moving cables and connectors under the 
same conditions also occasionally locates a problem. 


5. It 1s essential to have all the information possible re- 
garding failures. Use full dumps and analyze them ful- 
ly. Understand how much of the system is working cor- 
rectly as well as what is failing. 


6. Determine if a failure is with one,.or multiple drives. 
With single drive failures, determine the failing addres- 
ses. Determine if one, or many tracksS common to one head 
are failing. 
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7. For access failures, card Swapping between two units is 
effective in isolating card failures. Check the inter- 
connecting cables and connectors. 


8. Consider using a voltmeter to check voltage level and an 
oscilloscope to check voltage ripple on the pover sup- 
plies. 


9. Check the time when errors occur. It is possible some 
external noise source is present only at certain times. 


10. Question the customer about other possible environmental 
problems such aS room temperature, Static discharges pos- 
sibly from low humidity, or other unusual occurrences. 


PROBLEM NOT FOUND 


The unit is failing now and the maintenance actions have not 
corrected the problem. The following is designed to help you 
to further isolate and correct the problem. 


Return to the original problem and replace, swap, and check 
items listed. Test the machine in the original manner to de- 
termine if the trouble is corrected. 


NOTE 


When replacing or swapping components, keep a 
list of what has been done. This 1S very val- 
uable if the error iS being propagated due to 
components being damaged. 


At this point, understanding the failure becomes essential. A 
methodical approach must be developed and followed. Analyze 
all failure information; microdiagnostic error stops, messages, 
or anything else pertaining to the failure. Know what is fail- 
ing and what is not. If the failure can be duplicated with the 
same failure information, you should be close to understanding 
the problem. 


If a fairly solid error condition exists with a microdiagnostic 
routine or test, loop the routine or test and scope the inputs 
that set the error latch or line. Try to determine the input 
at fault or if it is the output. At this point, you may be 
looking for an open or short on the board, back panel wire, or 
in a cable, rather than a card problem. 


Access cards can be easily swapped between devices to help iso- 
late access problems. Check the cabling and voltage. 
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If data problems occur, they must be isolated to the smallest 
element possible (one drive, one pack, all drives, etc.). Any 
HA or RO failures identified with a pack must be corrected. 
Advise the customer to rewrite the data or assign an alternate 
track if data cannot be rewritten due to a surface defect. If 
several defects appear, check the head addresses. If the prob- 
lem 1S common to one head, the head may be defective or the 
connector may be bad. 


If the failures are random or the failure still has not been 
found, monitor the voltages with a voltmeter to be sure they 
are within specification. Check the power supplies for noise 
Or high frequency ripple with an oscilloscope. Check ground- 
ing, cables, and connectors for bad crimps, shortS, or poor 
connections. Check other environmental conditions that may 
cause machine problems such as temperature, static, primary 
power, external noise, etc. 
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VERSION 3.0 FTU AND DIAGNOSTIC TEST DESCRIPTIONS 2 


INTRODUCTION 


This section describes the FTU and diagnostic tests that are 
available, along with all the parameters, status displays, er- 
ror logging, and CE functions that may be required or desired 
during execution. 


NOTE 


This section applies to Version 3.0 only. Re- 
fer to Troubleshooting Applicability in Pre- 
face for explanation and location of informa- 
tion on other versions. 


The parameters, status displays, error logging, and CE func- 
tions are described first, since they apply to a number of FTU 
and diagnostic tests. 


Appendix A contains reference tables for use during loading and 
execution of FTU and diagnostic tests. These pages may be re- 
moved and posted in a convenient place to serve as a handy 
quick-reference. 


Additional read/write testing may be performed if a TB216 Field 
Test Unit (FTU) is attached to the drive. The FTU tests con- 
tained within the drive can only read and write on a CE cylin- 
der; the 1TB216 FTU can read and write in the customer's data 
area in addition to the CE cylinder. 


NOTE 


When the TB216 FTU 1S used on a dual-channel 
drive, set the RELEASE TIMER switch on AO7 to 
ABR. When testing is complete, return the 
Switch to the original (RTM) position. 


In order to read/write in the customer's data area, certain 
codes must be entered to override Write Protect. Refer to the 
TB216 Hardware Reference Manual (Publication Number 83323370) 
for test descriptions and operating procedures. 
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CAUTION 


-USe extreme care when reading/writing in the 
customer's data area. The data to be read by 
the TB216 must have been written by it; there- 
fore, customer data must be destroyed in order 
to do more extensive read/write testing. 


PARAMETERS 


Parameters provide control information to the T&D microproces- 
sor. These parameters specify such values as cylinder and head 
addresses, data patterns, seek increments, test options, and so 
on. Depending upon the test, one or more of the following 
variables apply: 


e@ Some testS require parameter entry. 


® Some tests provide default parameters that allow the op- 
erator to bypass parameter entry. . 


@ Some tests do not allow parameter entry. 


A two-digit parameter number (80 through 8F) must be entered to 
specify the parameter before parameter values may be entered. 


Each parameter entry is a fuur-digit number, entered two digits 
at a time through the diagnostic control panel. Entries are 
made in binary, decimal, or hexadecimal, depending upon the 
parameter. Not all digits are used in each parameter. 


Table 2-1 describes the parameters. 


272 83323580 E 


TABLE 2-1. PARAMETER DESCRIPTIONS 


Test Option Allows the selection of various 
options when FTU and diagnostic 
tests are selected. 


Digits l and 2 contain the test 
options. Digits 3 and 4 are not 
used. EntriesS are in binary for- 
mat. Refer to figure A-l. 


Option bits are described below. 
TEST OPTION BITS 


Bit 0 - EOT: This bit has two 
meanings; one for FTU mode and 
the other for Diagnostic mode. 


Bit 0 in FTU Mode: This bit 
Should not be used when read- 
ing, writing, or when a direct 
seek is performed. 


When direct continuous or ran- 
dom seeks are performed with 
EOT on, 10 000 seeks are per- 
formed before stopping. 


When sequential forward, se- 
quential reverse, or sequen- 
tial forward/reverse seeks are 
performed with EOT on, one se- 
quential pass is performed be- 
fore stopping. 


When X---N seeks are performed 
with EOT on, all possible com- 
binations of seeks are per- 
formed before stopping. 


Table Continued on Next Page 
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TABLE 2-1. PARAMETER DESCRIPTIONS (Contd) 


| Munber Parameter Description 


To restart a test after an EOT 
stop, actuate the CLEAR 
switch, reload the test, and 
actuate the INITIATE switch. 


When EOT is not on, the seek 
operation will continue until 
the INITIATE switch is actu- 
ated. 


Bit 0 in Diagnostic Mode: 

With EOT bit on, the selected 
test will run once and stop. 
With EOT bit off, the selected 
test will run until INITIATE 
is actuated to stop the test, 
except where specified. Exam- 
ple: Test 02 and 05. 


Bit 1 - Single: The drive per- 
forms one access each time the 
INITIATE switch is operated. 
This is similar to a single step 
Operation. 


Bit 2 - Log Error: This bit 
causes AFXX type errors (FTU 
function error codes) to be 
counted and logged in the fault 
logging area (BO through CF). 

AFXX errors are also logged, but 
not counted, in the error logging | 
area (DO through EF) whether this 
bit is set or reset. 


Table Continued on Next Page 
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TABLE 2-1. PARAMETER DESCRIPTIONS (Contd) 


Bit 3 - Error Override: An error 
will not cause an operation to 
stop. If the error is a read er- 
ror, it will be counted in the 
read error counter (status 94). 
The counter may be displayed. 

All other errors will be logged 
in the error logging area, pro- 
vided that the log error test op- 
tion bit (bit 2) is set. The er- 
ror logging area may be display- 
ed. Refer to Error Logging. 

Bit 4 - Random Heads: The micro- 
processor randomly selects one 
head for the desired read/write 
Operation. 

Bit 5 - Random Records: The mi- 
Croprocessor randomly selects one 
record for the desired head. 

Bit 6 - Sequential Heads: Sets 
the Head register (85) to zero, 
then increments the register by 
one after each read/write opera- 
tion. 

Bit 7 - Manual Record: A partic-| 
ular record may be selected by 
entering the record number in the 
record register (83). 


Table Continued on Next | = abte Continued on Next Page 
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TABLE 2-1. PARAMETER DESCRIPTIONS (Contd) 


81 


Enters a seek increment for se- 
quential seeks. The drive is 
commanded to seek to every Nth 
cylinder, where "N" is the seek 
increment entered in hexadecimal. 
For example, if 3 is entered, the 
drive seeks to every third cylin- 
der. With no entry, the seek in- 
crement is one, and no cylinders 
are skipped. 


Seek Increment 


If the high order bit (bit 15) is 
set, sequential reverse will be a 
shift-bit seek, that is, cylinder 
512 to 256 to 128 to 64 and so on. 


Manual Tag/Bus Enters specific combinations of 
tag and bus bits for FTU manual 
tags. Refer to manual 1 for the 
tag and bus bits of desired com- 


mands. 


CAUTION 


Ensure that write 
commands are not 
transmitted while in 
customer's data area, 
or else data will be 
destroyed. Write 
commands are to be 
used only on the CE 
cylinder (842). 


Table Continued on Next Page 
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TABLE 2-1. PARAMETER DESCRIPTIONS (Contd) 


j wumber | Parameter | eseription 


Bits 11 and 15 of this parameter 
and Bit 1 of the test options 
(parameter 80) may be used to al- 
ter the execution of this parame- 
ter as follows: 


No Control Bits: The tag will be 
issued repeatedly until INITIATE 
is actuated again. 


Bit 1l of Parameter 82: The tag 
will be held active until INITI- 
ATE is actuated again. 


Bit 15 of Parameter 82: If the 
Tag Gate is in error, it will be 
bypassed and the tag will contin- 
ue to be issued. 


Bit 1 of Test Option (Parameter 
80): The tag will be issued once 


each time INITIATE is actuated. 


The control bits may be used in 
combination to get the desired 
execution. 


83 Record Register Enters a specific record when 
Manual Record is selected as a 


test option. 


Table Continued on Next Page 
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TABLE 2-1. PARAMETER DESCRIPTIONS (Contd) 


Parameter 


Description 


Displays the last record written 
Or read in manual or random oper- 
ations. In sequential operation, 
it displays the last record on 

the track. 


Record Counter 


a 

Head Counter Displays the last head selected 
in manual or random operation. 
In sequential operation, it dis- 
plays the highest head in the 
cylinder. 


Destination 1 Enters a cylinder address for di- 
rect seeks. For direct continu- 
ous seeks, enters the first cyl- 
inder address. 


Enters a specific head when Se- 
quential Heads are not selected 
aS a test option. 


© 
~] 


Destination 2 Enters the second cylinder ad- 
dress for direct continuous seeks. 


co 
co 


Table Continued on Next Page 
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TABLE 2-1. PARAMETER DESCRIPTIONS (Contd) 


Parameter Description : 


Maximum Sector 1 Changes the maximum sector to be 
used on a track. 


If no entry is made, a default 
value equal to the sector switch 
setting is made. Sector switches 
are on the card at B04/C04. 


Maximum Record Changes the total number of data 
records available for use. The 
| number of records correspond to 
, the total number of sectors per 
track minus the sectors contained| 
in the protected area immediately 
following the Index (HA area). 
| The microprocessor prevents writ- 
ing in the protected area. This 
makes any sectors located in the 


protected area unavailable for 
data storage. 


The number of sectors in the pro-| 
tected area varies with the total 
number of sectors generated by 
the drive per revolution. Chang-| 
ing the total number of sectors 
(per revolution) causes a change 
in the size of the sectors (bytes 
per sector). The relationship 
between these variables is shown 
in the chart following the des- 
Cription of this parameter. 


Table Continued on Next Page 
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TABLE 2-1 r 


PARAMETER DESCRIPTIONS (Contd) 


/Munber Parameter Description 


The microprocessor calculates and 
loads the correct maximum record 
number, based on the number of 
sectors per track (see chart) as 
the default value. 

The maximum record may be changed 
for special test purposes. 


CAUTION 


When changing the 
maximum record, do 
not enter a number 
larger than the maxi- 
mum record generated 
by the drive as the 
default value (see 
chart). Entering a 
maximum record larger 
than the default val- 
ue could cause the 
drive to write into 
the protected area. 


Number of Number Sector Location 
Sectors Protected of lst Data Record 


1-16 
Lee32 
33-48 
49-64 
65-80 


71-96 
87-112 
103-128 


Table Continued on Next Page 
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TABLE 2-1. PARAMETER DESCRIPTIONS (Contd) 


Data Field Length 


Changes the data field length. 
The correct data field length is 
calculated, based on the number 
of sectors per track, and loaded 
as the default value. Default 
value is 0001 when drive is set 
to 128 sectors. The data field 
length may be changed for special 
test purposes. 


CAUTION 


When changing the data field 
length, do not enter a number 
larger than the data field 
length generated by the drive 
as the default value. Enter- 
ing a data field length larger 
than the default value could 
cause the drive to write into 
the protected area. 


8C Data Pattern The two low-order bits select the 
frequency of the MFM data to be 
written. An all-zeros parameter 
causes a low-frequency write. 

Any nonzero parameter causes a 


high-frequency write. 


Table Continued on Next Page 
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TABLE 2-1. PARAMETER DESCRIPTIONS (Contd) 


Status Bypass 


Special Function 
Address 


8F Display/Alter 
Memory 


Description 


For test purposes, it is possible 
to override certain error condi- 
tions and allow the drive to con- 
tinue without stopping. The er- 
rors that may be bypassed are: 

Bit O: Fault 
Bit l: Seek Error 

2: Select 

Bit 3: PLO Locked On 
Bit 4: On Sector 


Bit 5: On Cylinder 


Bit 6: Seek End 


Bit 7: Time Out 


Refer to figure A-2 for format. 


Loads a RAM memory address that 
is used by parameter 8F (read/al- 
ter memory) and FTU test AQY (spe- 
Cial function). 


The contents of the RAM memory 
address stored by 8E (special 
function address) will be dis- 
played on the diagnostic control 


panel. The contents of the memo- 
ry address can be changed by us- 

ing the parameter switches on the 
diagnostic control panel. 
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STATUS DISPLAY 

Status display provides information on drive operation while in 
FTU mode. Displayed status information is invalid when the 
drive is not in FTU mode. Table 2-2 describes the status dis- 
play. 


TABLE 2-2. STATUS DISPLAY DESCRIPTIONS 


Displays cylinder address on which 
drive iS operating. Display is in 
decimal. 


Status Display 


Cylinder 


Displays number of seeks performed 
in a miltiple seek operation. 
Display is in hexadecimal. 


Total Seeks 
Upper 


Total Seeks 
Lower 


Displays number of seeks performed 
in a multiple seek operation. 
Display 1S in hexadecimal. 


Average Seek 
Time 


Displays average seek time for a 
series of seeks. The display is 
in decimal with the least signifi- 
cant digit representing 1/10th of 
a millisecond. 


Records the number of read errors 
that occur during FTU function op- 
erations. Display is in hexadeci- 
mal. 


Table Continued on Next Page 
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TABLE 2-2. STATUS DISPLAY DESCRIPTIONS (Contd) 


Number Status Display Description 


95 Machine Status Drive status in hexadecimal. Re- 
fer to figure A-3. Status bits 
have the following meanings: 


Bit 0 - Fault: One of the follow- 
ing faultS occurred: 


1. Head Select Fault (Multiple) 
2. Write Fault 


3. Off Cylinder and Read or 
Write Fault 


4. Read and Write Fault 
5. MPU Fault 


Bit 1 - Seek Error: One of the 
following errors occurred: 


1. Seek to a movable cylinder 
Greater than 842. NOTE: No 
Carriage movement occurs 
when thisS error is detected. 


2. Three or more Track Cross- 
ings during settle-in. 


3. Failure to lock on cylinder 
within 500 ms after Seek 
Start. 


4. No Track Crossings detected 
after a Seek Start. This 
does not apply to a zero- 
length seek. 


Table Continued on Next Page 
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TABLE 2-2. STATUS DISPLAY DESCRIPTIONS (Contd) 


Guardband detected during a 
nocmal seek. 


6. Failure to detect On Track 
during settle-in (after Fine 
was set). 


Too long to get On Track af- 
ter Fine was set. 


On Track dropped after On 
Cylinder is set. 


Fixed head selection greater 
than 15,9 on fixed head 
cylinder 898. 


Bit 2 - Select: The drive has ac- 
cepted a Unit Select request. 


Bit 3 - PLO Locked On: The servo 
PLO is in sync with the Servo 
Clock. 


Bit 4 - Not uSed. 


Bit 5 - On Cylinder: The servo 
head is positioned on a track. 


Any positioner movement, results 
in a loss of this bit. During 
offset operations the loss is tem- 
porary. 


Bit 6 - Seek End: Indicates ei- 
ther an On Cylinder status or a 


Seek Error status resulting from a 
seek operation that has terminated. 


Table Continued on Next Page 3 
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TABLE 2-2. STATUS DISPLAY DESCRIPTIONS (Contd) 


Clear Parameters|Restores all 8X parameter regis- 
ters to default values. 


\o 
~] 


Display Pass Displays contents of pass counter. 
Counter The pass counter is incremented 
whenever an EOT is encountered. 


Display Servo Displays contents of servo code 

Code Word word. The servo code word is the 
status of the servo microprocessor 
and consists of the servo fault 
byte and servo status byte. Refer 
to figure A-4. The bit meanings 
of the servo code word are: 


\o 


Table Continued on Next Page 
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TABLE 2-2. STATUS DISPLAY DESCRIPTIONS (Contd) 


Status Display Description 


SERVO FAULT 


Bit O-PIA O Error: Error detected 
in servo PIA O on AOS. 


Bit 1L-PIA 1 Error: Error detected 
in servo PIA 1 on AO5. 


Bit 2-PIA 2 Error: Error detected 
in servo PIA 2 on AOS. 


Bit 3-ROM Error: Error detected 
in servo ROM on AOS. 


Bit 4-RAM Error: Error detected 
in servo RAM on AO5. 


Bit 5-Timer Error: Error detected 
in servo timer on AO5. 


Bit 6-MPU Error: Error detected 
in servo MPU on AOS. 


Bit 7-Servo Hardware Error: A 
SERVO FAULT error has been detect- 
ed. One of SERVO FAULT bits (0 
through 6) should be on. 

Servo Status 

Bit O-Normal Seek: The last seek 


initiated waS a normal seek, not 
an RTZ. 


Bit 1-Servo Hardware Test: Servo 
hardware self tests are.complete. 


| Table Continued on Next Page 
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TABLE 2-2. STATUS DISPLAY DESCRIPTIONS (Contd) 


Table Continued on Next | abe continued on went Page 


Bit 2-RTZ: The last seek initi- 
ated waS an RTZ seek, not a normal 
seek. 


Bit 3-Servo Status Test: The ser- 
vo MPU has transmitted to the T & 
D MPU the following: 
Servo Code Word 


Seek Error Status Word 


Current Position (Cylinder) 


Bit 4-Servo Hardware Error: A 
SERVO FAULT error has been detect- 
ed. One of the SERVO FAULT bits 
(0 through 6) should be on. 


Bit 5-Direction: Direction of 
last seek initiated; l1=Fwd; 0O=Rev. 


Bit 6-Not used. 


Bit 7-Seek Error: One or more of 
the following errors occurred: 


1. Seek to a movable cylinder 
greater than 842. 


Note: No Carriage movement 
occurs when this error is 
detected. 


Three or more track cross- 
ings during settle-in. 
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TABLE 2-2. STATUS DISPLAY DESCRIPTIONS (Contd) 


3. Failure to lock on cylinder 
within 500 ms after Seek 
Start. 

4. No track crossings detected 
after a Seek Start. 

Note: Does not apply to 
zero track seeks. 

5. Guardband detected during a 
normal seek. 

6. Failure to detect On Track 
during settle-in (after Fine 
was set). 

7. Too long to get On Track af- 
ter Fine was Set. 

8. On Track dropped after On 

; Cylinder was set. 

9. Fixed head selection greater 
than 15)9 on fixed head 
cylinder 898. 


Seek Error Displays contents of seek error 
Status Word Status word. The seek error sta- 
tus word gives a Status or cause 
of a seek error and consists of 
SKER 0 byte and SKER 1 byte. Re- 
fer to figure A-5. The bit mean- 
ings of seek error status word are: 


Table Continued on Next Page 
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TABLE 2-2. STATUS DISPLAY DESCRIPTIONS (Contd) 


Status Display Description 


SKER 0 


Bit O-RTZ: The last seek initi- 
ated was an RTZ. 


Bit 1-Overshoot Check: Excessive 
overshoot detected on last seek 
initiated. 


Bit 2-Overshoot Timeout: Took too 
long to come On Track, after Fine 
was set, during last seek initi- 
ated. 


Bit 3-Overshoot Off-Track Timeout: 
On Track dropped for too long, af- 
ter Fine was set, during last seek 
initiated. 


Bit 4-Servo Off-Track: Lost track 
following, after last seek was 
completed. 


Bit 5-Destination Too Large: Last 


iseek initiated was to a cylinder 
greater than 842. No carriage 
movement occurs when this error is 
detected. 


Bit 6-Access Timeout: Last seek 
initiated took too long to com- 
plete. 


Bit 7-Seek Error 0: A SKER 0O er- 
ror haS been detected. One of 
SKER 0 bits (0 through 6) should 
ibe on. 


Table Continued on Next Page 
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TABLE 2-2. STATUS DISPLAY DESCRIPTIONS (Contd) 


SKER 1 


Bit O-Not used. 


Bit 1-No Guardband 1]: Guardband l 
was not detected during an RTZ. 


Bit 2-No Guardband 2: Guardband 2 
was not detected during an RTZ. 


Bit 3-Zero Track Seek Issued: 
Servo MPU recognized a zero track 
seek. 


Bit 4-Track Settle-In Timeout: 
Elapsed time too long between the 
setting of Fine and seek completed. 


Bit 5-Guardband During Seek: 
Guardband(s) detected during a 


normal seek. 


Bit 6-No Track Crossings: Track 


crossing pulses were not detectea 
after a Seek Start. | 


Bit 7-Seek Error 1: A SKER 1 er- 
ror has been detected. One of 


SKER 1 bits (1 through 6) should 
be on. 


Table Continued on Next Page 
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Number 


9D 


TABLE 2-2. STATUS DISPLAY DESCRIPTIONS (Contd) 


Status Display 


Display Fault 
LEDS 


Fault LEDS are located on the card 
at BO04/C0O4. By using this status 
display, the faults may be moni- 
tored without opening the logic 
chassis. Refer to figure A-6. 

The fault LEDs are cleared by us- 
ing CE function Fl (see table 2-3) 
or the Clear Fault LED switch on 
the card at BO4/C04. 


The bit meanings of the fault LEDs 
are: 


Bit O-Not used. 


Bit 1-Seek Error: One or more of 
the following errors occurred: 


1. Seek to a movable cylinder 
greater than 842. 


Note: No carriage movement 
occurs when this error is 
Getected. 


Three or more track cross- 
ings during settle-in. 


Failure to lock on cylinder 
within 500 ms after Seek 
Start. 


4. No track crossings detected 
after a seek Start. 


Note: Does not apply to 
zero track seeks. 


Table Continued on Next Page 
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TABLE 2-2. STATUS DISPLAY DESCRIPTIONS (Contd) 


5. Guardband detected during a 
normal seek. 


Failure to detect On Track 
during settle-in (after Fine 
was set). 


Too long to get On Track af- 
ter Fine was set. 


On Track dropped after On 
Cylinder was set. 


Fixed head selection greater 
than 15})9 on fixed head 
cylinder 898. 


Bit 2-(Read*Write) Fault: Read 
and write operations were attempt- 
ed at the same time. 


Bit 3-(Read+Write) -Off Cylinder: 
A read or write was attempted 
while the servo was off cylinder. 


Bit 4-Head Select Fault: Two or 
more heads were selected at the 
same time. 


Bit 5-Write Fault: One or more of} 
the following conditions occurred 
while attempting a write: 
1. No write current. 


2. Faulty head coil. 


Table Continued on Next Page 
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STATUS DISPLAY DESCRIPTIONS (Contd) 


No write transitions detect- 
ed within 5 microseconds of 
raising Write Gate. 


Drive in write protect mode. 


Bit 6-Voltage Fault: A voltage 
limit was exceeded and an FFXX er- 


ror was generated. 


Bit 7-Not used. 
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@ CE FUNCTIONS 


CE functions clear fault LEDs, error logging area, and seek 
counters/timers. Refer to table 2-3. | 


TABLE 2-3. CE FUNCTION DESCRIPTIONS 


FO Clear All : This function performs all 
functions of Fl, F2, F3, F4, 
and F5 at one time. 

Fl Clear Fault LEDs Clears fault LEDS on card at 
B04/C04. Also clears Selected 
and Reserved latches. 

F2 Clear Fault Codes Clears all fault codes and 

and Fault Counts fault counts in fault logging 
in BO-CF area BO thru CF. 

F3 Clear Fault Counts] Clears all fault counts in 

in BO-CF; Clear fault logging area BO thru CF; 
Error Codes in clear all error codes in error 
DO-EF logging area DO thru EF. 
F4 Clear Seek Clears seek counter upper/low- 

Counters and er and internal seek timer up- 
Timers per/lower. 

| Clear Read Error Clears the read error counter | 
Counter (94). 7 

F6 Not Used 

thru 

FF 
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TESTS AND DIAGNOSTICS 


Two types of tests and diagnostics are available: 
® Automatic 
® Selectable 


The automatic diagnostics consist of the Power Up/Down diagnos- 
tics, which are executed every time the drive iS powered up or 
down. The selectable tests are referred to as FTU and diagnos- 
tic. 


POWER UP/DOWN DIAGNOSTICS 


The power up/down diagnostics are executed automatically every 
time the drive is powered up or down. The po:‘er up/down diag- 
nostic cannot be called up and executed from the diagnostic 
control panel. 


The power up/down diagnostic consists of the power up/down 
test, which uses two subtests. The first subtest is the self 
test, which checks ROMs, RAMs, and I/O circuits. The second 
subtest is the DC power monitor, which checks the dc power sup- 
ply internal voltage levels. 


POWER UP/DOWN TEST 


When ac power is applied to the drive, via the MAIN circuit 
breaker (CBl), a +5 V MPU and +24Y power supply are activated. 
The unregulated +24Y power is used for pulling relays and the 
brake coil. The regulated +5 V MPU supplies the power for the 
T&D microprocessor and some of its associated circuits. 


After a sufficient time has elapsed to allow the +5 V MPU power 
Supply to stabilize, the T&D microprocessor performs the self 
test. Depending upon the results of the self test, the T&D 
microprocessor either posts an Error Code on the diagnostic 
control panel, or issues a power on master clear before going 
to the monitor to start the power up/down test. 
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In the power up/down mode of operation, the TxD microprocessor 
monitors the following signals: 


1. Air Switch 

2. Circuit Breaker Interlocks 
3. Local/Remote Switch 
4. START Switch 

5. Pick In 

6- Hold In 

7. On Cylinder 

8. Up to Speed 

9. Brake Current 

10. PLO Locked On 

ll. Power Supply Status 


The outputs controlled by the T&D microprocessor during Power 
up/down are: 


1. Brake Power 

2. Pick Out 

3. Drive Motor Start and: Run 
4. DC Power On 

S- Power On Master Clear 
6. Servo PLO Fast Start 
7. 15-Second Time Out 

8. DC Master Clear 

9. 1 kHz Clock 

10. RTZ Seek 

ll. Ready 

12. Fault 


Upon recognizing the proper conditions of the Local/Remote 
Switch (on the card at B03/C03), pick/hold lines, a - switch, 
START switch, and Interlock Line, the T&D microj-rocessor turns 
on the dc power supplies. If any conditions arc missing or in 
error, an appropriate code will be displayed on che diagnostic 
Control Panel. After sufficient time has elapsed to allow the 
dc supplies to stabilize, the TsN microprocessor performs DC 
power monitoring. Depending upon the results of chis test, the 
T&D microprocessor either posts an Error Code on the diagnostic 
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control panel or issues a Power On Master Clear to the servo 
microprocessor. It resumes looking for the proper conditions 
which will cause the drive to continue powering up. Assuming 
no improper conditions or errors are present, the T&D micropro- 
cessor turns off the brake and energizes the drive motor. At 
this point, a 15-second timeout starts and all input statuses 
are monitored to look for conditions that warrant a power down. 
An Up to Speed signal must be detected before the 15 seconds 
has elapsed or an Error Code is posted and the spindle will be 
powered down. The receipt of the Up to Speed signal causes 
Pick Out to be sent to the I/O if the Local/Remote switch is in 
the Remote position. A servo PLO Fast Start is issued when the 
15-second timeout is over and the Up to Speed signal is active. 
If, after an adequate number of retries no servo PLO Locked On 
Signal is detected, an Error Code is posted. . The servo PLO 
Locked On signal causes an RTZ command to be sent to the servo 
microprocessor. After a sufficient time, the On Cylinder sta- 
tus is checked. An Error Code is posted if no On Cylinder is 
detected. An On Cylinder condition with no sther improper sta- 
tus present results in the Ready signal being set. This com- 
pletes the power up; the T & D microprocessor goes into a loop 
waiting to be interrupted to perform a power down. 


SELF TEST 


Self test analyzes the condition of the microprocessor ROM, 
RAM, and I/O circuits (timers, PIAS, etc.). 


The ROMS are written at the factory with a checksum stored in 
the lowest addressable location. During self test, the T&D 
microprocessor reads all ROM data words including the checksum 
and adds them together. A nonzero sum indicates an error has 
developed somewhere within the ROM and an Error Code is posted. 


The RAMS are tested by writing and reading a variety of pat- 
terns into each location. Failure to read back from a RAM the 
Same pattern that was written into it causes an Error Code to 
be posted. 


The PIAs, timers, and remaining T&D microprocessor I/O circuits 
are tested as extensively aS possible, without causing damage 
to the drive, by writing and reading from the data registers 
and control registers and by monitoring outputs. 
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DC POWER MONITOR 


DC power is monitored in the logic chassis by the T & D micro- 
Processor through an A/D converter. The voltages monitored are: 


Ls -24 V MPU 
2. +5 V MPU 


ce +5 V 
4. -5 V 
5. +24 V 
6. -24 V 
7. -36 V 


The voltages are compared to upper and lower limits stored in 
memory. . If a measured voltage falls outside its desired range 
an error is posted. If a voltage fault occurs the power ampli- 
fier is clamped off to prevent undesired carriage motion. 


The DC power monitor is run during the power up sequence and 
during normal operation when requested by the monitor. 


DIAGNOSTIC TESTS 


Diagnostic tests provide selectable tests to exercise the 
drive. Refer to table 2-4 for a description of the diagnostic 
tests. 
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TABLE 2-4. DIAGNOSTIC TEST DESCRIPTIONS 


Linked Series 
with Bypass 
Errors 


This test runs a linked series of 
tests without stopping on error. 
It will loop the series until 
INITIATE is actuated. Errors 
that occur will be logged in log- 
ging area DO-EF. 


The tests run in this series are: 


32 €-- 
33 
34 
35 
36 
37 
38 
39 
2F 
30 
31 
3A 
21 
3B 


2F ---> 


Table Continued on Next Page 
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TABLE 2-4. DIAGNOSTIC TEST DESCRIPTIONS (Contd) 


01 Linked Series This test runsS a linked series of 
With Stop On tests and stops when an error is 
Error detected. If no errors are de- 
tected, the series will loop un- 
til INITIATE is actuated. Errors 
that occur will be logged in log- 
ging area DO-EF. 


The tests run in this series are: 


Pe oe 


33 
34 


Table Continued on Next Page 
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Ce ee 


02 Linked Series-One 
Pass With Stop 
On Error 


This test runs a linked series of 
tests, stopping after one pass or 
when an error is detected. Er- 

rors that occur will be logged in 
logging area DO-EF. 


The tests run in this series are: 


32 
33 
34 
35 
36 
37 
38 
39 
30 
31 
3A 
21 
3B 


Table Continued on Next Page 
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a ee ce 


03 


Linked Series With] This test runs a linked series of 
Stop On Error | tests and stops when an error is 

| detected. If no errors are de- 
tected the series will loop un‘il 
INITIATE is actuated. Errors 
that occur will be logged in log- 
ging area DO-EF. 


The tests run in this series are: 


NO 
~ 


Table Continued on Next Page 
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Linked Series With;|This test runs a linked series of 
Drive Ready tests with the drive Ready. The 
series will stop when an error is 
detected. If no errors are de- 
tected the series will loop until 
INITIATE is actuated. Errors 
that occur will be logged in log- 
ging area DO-EF. 


The tests run in this series are: 


RO KS DO 
yD 
is 
j 
1 


NO NM RD 
OV U1 & 


WJ ® BN 
© wo © 


‘This test runs tests 03 and 04 
linked series stopping when an er- 
ror is detected. If no errors 

are detected it will stop when 

all tests have been run once. 
Errors that occur will be logged 
in logging area DO-EF. 


Linked Series~Run 
Tests 03 and 04 
in Linked Series 


Table Continued on Next Page 


2-34 83323580 E 


TABLE 2-4. DIAGNOSTIC TEST DESCRIPTIONS (Contd) 


06 Not used 
thru 
OF 


Servo RAMS 


A self test is performed on the 
two RAMS of the servo card at 
A0Q5. RAMS are tested by writing 
and reading a variety of patterns 
into each location. Failure to 
read back the same pattern that 
waS written causes an error. 


Servo ROM A self test 1S performed on the 
ROM of the servo card at A0O5. 

The ROM is tested by reading all 
the prewritten data plus the 
check sum and adds them together. 


A nonzero sum causes an error. 


12 Servo PIAS 


Table Continued on Next Page 


A self test is performed on the 
three PIAs of the servo card at 
AO5. The PIAS are tested by 
loading data into the PIA ports 
and then reading the data back. 
Failure to read back the same 
data that was loaded causes an 
error. 


A self test is performed on the 
servo timer of the servo card at 
AOS. 
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TABLE 2-4. DIAGNOSTIC TEST DESCRIPTIONS (Contd) 


14 Velocity DAC 


Description 


A static test is performed on the 
velocity trajectory DAC of the 
servo card at AO5. The velocity 
trajectory DAC is tested by load- 
ing a digital number into the DAC 
and comparing the analog output 
to a predetermined value. A mis- 
compare causeS an error. Ten 
different digital numbers are 
tested. 


15 Comparator DAC A static test is performed on the 
comparator DAC of the analog ser- 
vo card at A0Q6. The comparator 
DAC is tested by loading a digi- 
tal number into the DAC and com- 
paring the analog output to a 
predetermined value. A miscomn- 
pare causeS an error. Ten dif- 


ferent digital numbers are tested. 


Servo Hardware This test 1s used to report the 
results of tests 10, ll, 12, and 
13 when they are executed auto- 
matically during the power on se- 


quence. 


Reset Velocity 
DAC 


This test resets the velocity DAC 
to zero. If the velocity DAC is 
not set to zero an error is log- 
ged. 


Table Continued on Next Page 
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TABLE 2-4. DIAGNOSTIC TEST DESCRIPTIONS (Contd) 


Servo Status 


Track Following 


Transmits the following informa- 


tion from the servo MPU to the T 
D MPU: 


Servo code word 


Seek error statusS word 


Current position (cylinder) 


This test does an RTZ to get to 
cylinder zero. At cylinder zero, 
while track following, the track 
following position signal is mon- 
itored to ensure that it never 
exceeds predetermined positive 
and negative signal levels. Ex- 
ceeding the predetermined signal 
levels cause an error. When cyl- 
inder zero has been checked the 
test seeks to cylinder 842 and 
performs the same checks as on 
cylinder zero. 


Inner Guardband This test starts the carriage 
forward, from cylinder zero, ata 
slow constant velocity. Time is 
allowed for the carriage to reach 
the inner tracks before the test 
starts looking for the inner 
guardband. An error is logged if 
the inner guardband is not found. 


Table Continued on Next Page 
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TABLE 2-4. DIAGNOSTIC TEST DESCRIPTIONS (Contd) 


oe ee ee 


eu 

1C Drag This test does an RTZ and then 
seeks to cylinder 842. At cylin- 
der 842 the servo is put into 
limbo and a timer is started. 
With the servo in limbo the servo 
bias will draw the carriage 
| Slowly back to the outer guard- 
bands. If outer guardband 1 is 
not found before the timer times 
out an error is logged. 


oO 
LE Clear Seek Error 
Word 


Table Continued on Next Page 


This test starts the carriage 
moving in reverse, from cylinder 
zero, at a slow constant veloc- 
ity. Time is allowed for the 
carriage to reach the outer 
guardbands before the test starts 
looking for guardband 2. If 
guardband is not found an error 
is logged. 


This test checks the servo MPU 
chip on the servo card at AO5. 


This test clears the contents of 
the seek error word. 
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TABLE 2-4. DIAGNOSTIC TEST DESCRIPTIONS (Contd) 


Enable Servo 
Communication 


This cannot be run while the 
drive is in FTU or diagnostic 
mode. This enables servo com- 
munication between the servo MPU 
and the T & D MPU. This allows 
the servo MPU to update the servo 
code word after each seek. 


NOTE 


When enable servo 
communication is se- 
lected, the average 

access time will in- 
crease 1] millisecond. 


Disable Servo 
Communication 


This disables servo communication 
between the servo MPU and the 
T & D MPU. 


21 Velocity Gain This test does 32 full length di- 
rect continuous seeks , averages 
the seek times, and checks to en- 
Sure that the average time is 
within specification. If not 
within specification an error is 


logged. 


Note: INITIATE will not terminate 
the test until all 32 seeks 
in a group are completed. 


Table Continued on Next Page 
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YABLE 2-4. DIAGNOSTIC TEST DESCRIPTIONS (Contd) 


22 AGC This test checks the AGC output 
for a logical "0" during a Ready 
condition. If a logical "0" is 
not detected an error is logged. 


This test checks for excessive 
overshoot while coming on cylin- 
Ger. Two groups of shifted bit 
seeks are performed with over- 
shoot checked at the end of each 
seek. The first group of shifted 
bit seeks are cylinders 0 to l to 
2 to 4 to 8 to 16 to 32. Toward 
the end of each seek, after Fine 
is set, the position error signal 
is monitored to ensure that it 
does not exceed 2.0 V. 


Overshoot 


The second group of shifted bit 
seeks are cylinder 32 to 64 to 
128 to 256 to 512. Toward the 
end of each seek, after Fine is 

set, the position error signal is 
monitored to ensure that it does 
not exceed 1.5 V. 


If excessive overshoot occurs 
during any seek an error is log- 
ged. 


Table Continued on Next Page 
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TABLE 2-4. DIAGNOSTIC TEST DESCRIPTIONS (Contd) 


24 


Positive and 
Negative 
Position 


This test compares positive and 
negative position signal ampli- 
tude. These amplitudes must be 
within 40 millivolts of each oth- 
er, if not an error is logged. 


This test checks the servo head 
for a logical "0" during a Ready 
condition. If a logical "0" is 

not detected an error is logged. 


. —— 
—— 
2 


27 


This test checks the odd or even 

over 2 for an output amplitude of 
+2.0 V+0.5 VY. If this amplitude 
1s not met an error is logged. 


Reset Comparator 
DAC 


This test resets the comparator 
DAC to zero. If the comparator 
DAC is not set to zero an error 
1s logged. 


Table Continued on Next Page 
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TABLE 2-4. DIAGNOSTIC TEST DESCRIPTIONS (Contd) 


28 


This test does continuous full 
length seeks (cylinder 0 to 842 
to 0, etc), averages every 16 
seeks, and displays the current 
average. This allows the veloc- 
ity gain to be adjusted while 
watching the display. 


Average Access 
Time 


Note: INITIATE will not terminate 


the test until the entire 
test is completed. 


This test checks to ensure that 
index pulses are received at 
proper intervals. 


Daa 
2A 

thru Not used 

2E 


2F 3 Minute Delay This test causes a 3 minute de- | 
lay. It is used between certain 
| linked tests during power up/down 
sequencing to allow for motor 
temperature stabilization. 
NOTE 
While this test is 
running the FAULT in- 
dicator on operator 
panel will flash at a 
1 second rate and 
drive will not re- 
spond to commands. 


Table Continued on Next Page 
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TABLE 2-4. DIAGNOSTIC TEST DESCRIPTIONS (Contd) 


i. 
a Shift Bit Seek 


Table Continued on Next | === able continued on wext Page 


This test does an RTZ and checks 
for the following conditions: 


Cylinder register 


On Cylinder = l 


Servo code word = 04 


Seek = 0 


If any of these conditions are 
not met, errors are logged. 


This test does an RTZ: a seek to 
cylinder O (zero track seek), and 
a series of shifted bit seeks, 
that is, cylinder 0 to 1 to 2 to 
4 to 8 to 16 to 32 to 64 to 128 
to 256 to 512. After each seek 
status is checked. If status is 
not correct an error is logged. 
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TABLE 2-4. DIAGNOSTIC TEST DESCRIPTIONS (Contd) 


32 Index Bit This test checks the operation of 
the index pulse generation cir- 
cuits on the write PLO card (A01).| 

33 Squelch and Read This test checks the operation of 

Gate the squelch and read gate genera- 
tion circuits on the write PLO 
card (A0Ol). 

34 Static AGC This test checks the AGC output 
for a logical "1" during a not 
Ready condition. If a logical 
"1" is not detected an error is 
logged. 

35 Fault/Control This test checks the operation of 
fault circuits on the fault/con- 

| trol card (B04/C04) by setting 
and resetting all fault latches 
and verifying their condition. 

36 Head Select This test checks to enSure that 
all movable heads can be selected 
by the head select circuits. 

37 Movable Head Chip] This test checks to ensure that 

Select all head arm groups (2 arms each) 
can be selected by the head se- 
lect circuits. 


Table Continued on Next Page 
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TABLE 2-4. DIAGNOSTIC TEST DESCRIPTIONS (Contd) 


This test checks to enSure that 
all fixed heads can be selected 
by the head select circuits. 


Fixed Head Select 


Write Zoning 


This test checks to ensure that 
write zone decoding circuits are 
decoding correctly for the 4 

write zones. 


3A Seek Time This test checks average seek 
time (8 seeks) between cylinder 
zero and each shifted bit cylin- 
der, that is, cylinders l, 2, 4, 
8, 16, 32, 64, 128, 256, and 512. 
If the average seek time is too 
low (fast) or too high (slow) an 
error is logged. 


3B Write/Read This test seeks to cylinder 842 
and writes a full track, low fre- 
quency data pattern on the first 
defect free track. For the first 
defect free track, load the des- 
ignated error free head, as la- 
beled on the HDA or diagnostic 
control panel, into the head reg- 
ister (85). When the write is 
finished a check is made for 
write faults. A full track read, 
of the track just written, is 
| performed and a check made for 


; Table Continued on Next Page 
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TABLE 2-4. 


DIAGNOSTIC TEST DESCRIPTIONS (Contd) 


read errors and faults. A one 
sector high frequency write is 
now performed on the center sec- 
tor of the defect free track and 
a check made for write faults. A 
one sector read is performed and 
a check made for read errors and 


faults. 


2-46 


EPROM lL 
Number, 


EPROM lL 
Number, 


EPROM 2 
Number, 


EPROM 2 
Number, 


Displays upper four digits 
EPROM 1 part number. 


Displays lower four digits 
EPROM 1 part number. 


Displays upper four digits 
EPROM 2 part number. 


Displays lower four digits 
EPROM 2 part number. 


Table Continued on Next Page 
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TABLE 2-4. DIAGNOSTIC TEST DESCRIPTIONS (Contd) 


EPROM 3 Part 
Number, High 


Displays upper four digits of 
EPROM 3 part number. 


Sa mM 
eo) CO 


EPROM 3 
Number, 


Displays lower four digits of 
EPROM 3 part number. 


Displays upper four digits of 
EPROM 4 part number. 


EPROM 4 
Number, 


Ut 
w 


EPROM 4 
Number, 


Displays lower four digits of 
EPROM 4 part number. 


un 
O 


ey Un 
oO > 


EPROM 5 (Servo) 
Part Number, High 


Displays upper four digits of 
EPROM 5 (Servo) part number. 


EPROM 5 (Servo) 
Part Number, Low 


Displays lower four. digits of 
EPROM 5 (servo) part number. 


o3 
3) 


Reserved 
Reserved 


Table Continued on Next Page 


UT 
ry 
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TABLE 2-4. 


Number 


60 


Enter FTU Mode 


Exit FTU mode 


DIAGNOSTIC TEST DESCRIPTIONS (Contd) 


Description 


Entering 60 causes the following: 


5 ae 


2. 


All A cable transmitters are 
disabled. 


Seek End signal is disabled, 
forcing it low (inactive). 


Signals present at input of 
receivers are ignored. 


If drive iS ready: 


a. 
b. 
C. 
d. 


READY 
off. 


Drive 


Issue DC master clear 
Issue an RTZ 

Issue Clear Fault 
Execute servo self tests 


lignt momentarily turns 


is ready to accept FTU 


test numbers. 


Entering 61 causes the following: 


Le 


2% 


Allow A cable transmitters to 
be enabled. 


Seek End signal is enabled, 
allowing it to go high (ac- 


tive). 
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TABLE 2-4. DIAGNOSTIC TEST DESCRIPTIONS (Contd) 


- If drive is ready: 


a. Issue an RTZ 
b. Issue Clear Fault 


3 

4. Signals present at receiver 
inputs will be recognized. 

5 


- No FTU tests will be executed. 


| 


NOTE 


If an FTU test is entered, the 
Status will be XxXF0O, changing 
to XXF3, without the FTU test 
being executed. 


Enter Diagnostic Entering 62 causes the following: 
Mode 


1. All A cable transmitters 
are disabled. 


2. Seek end signal is dis- 
abled, forcing it low (in- 
active). 


3. Signals present at receiver 
inputs are ignored. 


fo) 
Se) 


Table Continued on Next Page 
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TABLE 2-4. DIAGNOSTIC TEST DESCRIPTIONS (Contd) 


63 Exit Diagnostic 
Mode 


Table Continued on Next Page 


drive is ready: 


Issue dc master clear 
Issue an RTZ 
c. Issue Clear Fault 


d. Execute servo self tests 


READY light momentarily 
turns off. 


Drive is ready to accept 
diagnostic test numbers. 


Entering 63 causes the following: 


1. Allow A cable transmitters 
to be enabled. 


Seek End signal is enabled, 
allowing it to go high (ac- 
tive). 


If drive is Ready, Clear 
Fault is issued. 


Signals present at receiver 
inputs will be recognized. 


5. No diagnostic tests will be 
executed. 
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TABLE 2-4. DIAGNOSTIC TEST DESCRIPTIONS (Contd) 


64 Not Used 
thru 
6D 


Set Voltage 
Margin Flag 


NOTE 


If a diagnostic test is en- 
tered, the status will be 
XXFO, changing to XXF3, 
without the diagnostic test 
being executed. 


When this flag 1s set, voltages 
are not monitored and voltage 
faults are not detected. 


Clear Voltage 
Margin Flag 


When this flag is cleared, volt 
ages are monitored and voltage 
faults will be detected. 


Table Continued on Next Page 
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TABLE 2-4. 


+Position 
-Position 


Power Amp DAC 
Comparator DAC 
-8.3 V Servo Pre- 
amp 

Odd + Even 
Se 


-36 V Servo 
-15 V MPU 
+15 V MPU 
-24 V MPU 
+24 V MPU 
+5 V MPU 

+5 V LOGIC 
-5 V LOGIC 
+24 V LOGIC 
-24 V LOGIC 


DIAGNOSTIC TEST DESCRIPTIONS (Contd) 


Voltage Monitoring 


Drive voltages may be monitored 
while the drive is in operation. 
The voltages are put through an 
A/D converter and displayed in 
decimal on the diagnostic control 
panel. The two left digits re- 
present numbers greater than l 

and the two right digits represent 


numbers less than l. 


No errors are produced, only a 


decimal display. 
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FTU TESTS 


FTU tests provide a manual tag test, eight access tests, and 
three read/write tests. 


In order to execute FTU tests, the T&D microprocessor must be 
placed in FTU mode by entering "Enter FTU Mode" (diagnostic 
test 60). At the end of FTU testing, the T&D microprocessor 
must be taken out of FTU mode by entering "Exit FTU Mode" (di- 
agnostic test 61). Table 2-4 describes these diagnostic tests. 


Table 2-5 describes the FTU tests. With the Local/Remote 
Switch (on card at B03/C03) set to the Local position, the T&D 
microprocessor in FTU mode (60), and FTU test loaded (A0 
through AF), the T&D microprocessor performs the selected FTU 
test until: 


e commanded to stop, or 


@ 1f EOT option was selected, until an EOT signal is de- 
tected. 


Tests AA, AB, and AC refer to a “designated error-free head or 
track." This has a special meaning. The designated error-free 
head (track) is the first defect-free track found (starting at 
track 0) on cylinder 842, which is the CE cylinder. The error- 
free head is determined when the HDA is manufactured; it is in- 
dicated by a label on the top of the HDA. The error-free head 
label is also put on the diagnostic control panel when the HDA 
is installed. 


Due to field replacement and/or HDA swapping, the error-free 
head numbers on the HDA and the diagnostic control panel may 
not match. If the error-free head numbers do not match, change 
the diagnostic control panel number to match the HDA number. 
Always use the error-free head number on the HDA, if in doubt. 
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TABLE 2-5. FTU TEST DESCRIPTIONS 


Manual Tag Allows the operator to transmit a 
particular command, consisting of 
a specific combination of tag and 

bus bits (parameter 82) to the 
drive under test. Refer to man- 
ual 1 for the proper tag and bus 

| bits for the desired command. 

CAUTION 

Ensure that write commands 

are not transmitted while in 

customer's data area or data 

will be destroyed. Write 

commands are to be used only 

on the CE cylinder (842). 

7 


Direct Seek Causes the drive to make a direct 
seek to the cylinder address 
stored in the destination 1 reg- 
ister (parameter 87). 


Direct Continuous Causes the drive to seek continu- 
ously between two cylinder ad- 
dresses stored in destination 
registers 1 and 2 (parameters 87 
and 88). 


Table Continued on Next Page 


83323580 E 


TABLE 2-5. FTU TEST DESCRIPTIONS (Contd) 


A3 


Sequential 
Forward 


Causes the drive to seek to cyl- 
inder 000 and then Sequence up to 
the maximum cylinder at the in- 

crement value entered in the seek 
increment parameter (81). 


A4 Causes the drive to seek to the 
maximum cylinder and then sSe- 
quence down to cylinder 000 at 
the increment value entered in 


the seek increment parameter (81). 


Sequential 
Reverse 


A5 Sequential Causes the drive to seek to cyl- 
Forward/Reverse inder 000, sequence up to the 
maximum cylinder, and then se- 
quence down to cylinder 000. Se- 
quencing is at the increment val- 
ue entered in the seek increment 
parameter (81). 


A6 Random Seeks Causes the drive to seek to cyl- 
inder addresses that are randonly 


generated by the microprocessor. 


A7 


X---N Seeks Causes the drive to seek from 
each cylinder to every higher 
numbered cylinder and back. 
Therefore, it performs all pos- 


Sible seeks. 


Table Continued on Next Page 
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When the seek increment parameter 
(81) is used, sequencing is at 
the increment value entered in 
the seek increment parameter. 
When the seek increment parameter 
is used, all possible c?eks are 
not performed. 

Causes the drive to seek to cyl- 

inder 000. Parameters do not ap- 

ply. 


Causes the execution of a series 
of instructions stored in RAM 
memory. The execution will start 
at the address stored by 8E (spe- 
cial function address). The ser- 
ies of instructions must be 
Stored by the user. 


Table Continued on Next Page 
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AA Write Causes the drive to write a high | 
or low-frequency MFM data pattern 
on the selected head(s) and rec- 
ord(s). The positioner will 
automatically move to cylinder 
842 (CE cylinder) when this test 
is initiated. For a defect-free 
track, enter the designated er- 
ror-free head as labelled on the 
HDA or diagnostic control panel. 
zeros entered as the data pattern 
parameter cause a low-frequency 
write. Any nonzero data pattern 
parameter causes a high-frequency 
write. 


| 


Table Continued on Next Page 


Causes the drive to read and 
check for errors on the selected 
head(s) and record(s). The posi- 
tioner will automatically move to 
cylinder 842 (CE cylinder) when 
this test is initiated. For a 
defect-free track, enter the des- 
ignated error-free head as la- 
beled on the HDA or diagnostic 
control panel. Operator may se- 
lect the option to bypass the er- 
ror stop. 
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TABLE 2-5. FTU TEST DESCRIPTIONS (Contd) 


Write/Read 


AD Not Used 
thru | 
AF 


Causes the drive to write a high 
or low-frequency MFM data pattern 
on the selected head(s) and rec- 
ord(s). The positioner will 
automatically move to cylinder 
842 (CE cylinder) when this test 
is initiated. For a defect-free 
track, enter the designated er- 
ror-free head as labelled on the 
HDA or diagnostic control panel. 
zeros entered as the data pattern 
parameter cause a low-frequency 
write. Any nonzero data pattern 
parameter causes a high-frequency 
write. The data just written is 
then read back and checked for 
errors. Operator may select the 
option to bypass the error stop. 
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FAULT/ERROR LOGGING 
GENERAL 


The fault/error logging area is divided into two parts. Faults 
are logged in the first part, locations BO through CF, and er- 
rors in the second part, locations DO through EF. Tables A-5 
and A-6 are quick reference maps of the fault/error logging 
area. 


Faults that occur during execution of power up/down diagnostics 
that do not cause the drive to stop are logged and counted. 


Errors that occur during execution »>f all other tests and diag- 
nostics will cause the drive to stop and, for that reason, are 
only logged. 


Refer to table 2-6 for displaying the fault/error logging area. 


Refer to table 2-3 for CE functions used to clear the fault/er- 
ror logging aréa. 


FAULT LOGGING 


All FFXX (power up/down) faults are automatically logged and 
counted in the fault logging area. AFXX errors are also logged 
and counted in the fault logging area if test option bit 2 (log 
error) is set. (AFXX errors are logged, but not counted, in 
the error logging area regardless of the condition of test op-~ 
tion bit 2.) 


The fault logging area has space to log and count 16 faults, 
using two l6-bit words for each fault. The first word of the 
pair contains the four digit fault code (in hexadecimal) and 
the second word contains the fault ccunt (in hexadecimal). 


When the fault logging area is full (16 faults) any additional 


faults will be lost. To log more faults the logging area must 
be cleared. 


ERROR LOGGING 


All errors except FFXX faults are logged in the error logging 
area. These errors will occur during execution of FTU tests, 
diagnostic tests, and online operations, if servo communication 
is enabled. 


The error logging area has room to log 32 errors using one 16- 


bit word for each error. This word contains the four-digit er- 
ror code (in hexadecimal). 
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Errors are logged in the order of occurrence and only the first 
32 errors are logged. When 32 errors have been logged any ad- 
ditional errors will be lost. To log more errors the logging 
area must be cleared. 


TABLE 2-6. FAULT/ERROR LOGGING 


BO 
thru 
CF 


Display fault logging area con- 
tents in two parts: fault code 
and fault count. 


Display Fault 
Logging Area 


EXAMPLE: 


BO = FF23 
= 0005 


This indicates that fault FF23 
(No A/D Data Ready within 50 
milliseconds) has occurred 
five times since the logging 
area waS last cleared. 


DO Display Error Display error codes that were 

thru Logging Area detected while executing 

EF ' @iagnostic tests. No counting is 
done and the errors are stored in 
the order they were detected. 


EXAMPLE: 
DO = F230 
DL = F303 
D2 = F3A8 
D3 = 0000 


Table Continued on Next Page 
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Number Test 
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TABLE 2-6. 


FAULT/ERROR LOGGING (Contd) 


Description 


This indicates that three errors 
were detected during the execu- 
tion of a series of tests. One 
error detected in test 23, error 
F230 (excessive overshoot detect- 
ed during seeks less than 32 
tracks). 


One error detected in test 30, 
error F303 (Seek Error during an 
RTZ). 


One error detected in test 3A, 
error F3A8 (carriage movement 
during zero track seek). The 
presence of all zeros at D3 indi- 
cates no additional errors were 
detected. 
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VERSION 3.0 OPERATING PROCEDURES 3 


EN EP SS ETE SE I SST 
INTRODUCTION 


This section contains descriptions and locations of the opera- 
tor panel and diagnostic control panel. 


The section also provides examples of how to load and execute 
various tests and diagnostics. 


NOTE 


This section applies to Version 3.0 only. Re- 
fer to Troubleshooting Applicability in Pre- 
face for explanation and location of informa- 
tion on other versions. 


Appendix A contains reference tables for use during loading and 
execution of tests and diagnostics. These pages may be removed 
and posted in a convenient place to serve as a handy quick-ref- 
erence. 


OPERATOR PANEL 


The operator panel (figure 3-1) contains three switch/indica- 
tors and one indicator. Table 3-1 describes these switches and 
indicators. 


DIAGNOSTIC CONTROL PANEL 


The diagnostic control panel (figure 3-1) contains three toggle 
Switches, two rotary switches, a power indicator, and a four 
digit LED display mounted on a tip-out panel. Table 3-2 de- 
SCribes these switches and indicators. 
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Figure 3-1. Control Panels 


The switches and indicators on the diagnostic control panel are 
used in four distinct modes: 


1. Displaying machine error/status codes. 


2. Selecting, displaying, and changing statuS/option infor- 
mation. 


3. Selecting, initiating, and monitoring the operation of 
FTU tests. 


4. Selecting, initiating, and monitoring the operation of 
diagnostic tests. 


Fach of these modes requires slightly different use of the 
Switches or interpretation of the indicators. 
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TABLE 3-1. OPERATOR PANEL SWITCHES AND INDICATORS 


Control/Indicator Function 


START 
Switch/Indicator 


Controls power application to drive spindle 
motor. Pressing switch initiates spindle 
motor rotation, causes read/write heads to 
move to physical track 000 after spindle 
motor iS up to speed, and lights indica- 
tor. Pressing switch again causes the 
Spindle motor to stop, the read/write 

heads to move to Carriage Home position, 
and indicator to go out. 


READY 
Indicator 


Indicates that all of the following condi- 
tions have been met: 


1. START switch is on (except in diagnos- 
tic mode). 


No fault 


conditions exist. 


Motor iS up to speed. 


4. Servo is On Cylinder after First Seek. 
The loss of any one of these conditions, 


except On Cylinder, will cause Ready to 
drop. 


FAULT CLEAR 
Switch/Indicator 


Indicates that a fault condition exists 
within the drive. Conditions causing 

faults are described in the theory of op- 
eration section of the Hardware Reference 
Manual. 


The indicator is turned off by any of the 


following (provided the cause of the fault 
has been corrected): 


Table Continued on Next Page 
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TABLE 3-1. OPERATOR PANEL SWITCHES AND INDICATORS (Contd) 


Control/Indicator Function 


Pressing the FAULT CLEAR switch on the 
Operator panel. 


Receiving a Fault Clear (Tag 3 with 
BOB 4) command from the controller. | 


A drive powerup operation. 


Pressing the CLEAR FAULT switch on the 
fault control card (B04/C04). 


WRITE PROTECT Pressing the switch (to light the indica- 

Switch/Indicator tor) disables all write operations. Pres- 
Sing the switch again clears the WRITE 
PROTECT indicator and removes the drive 
from write protect mode. 
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TABLE 3-2. DIAGNOSTIC CONTROL PANEL SWITCHES AND INDICATORS 


Control/indicator 


PARAMETER 
Rotary Switches 


LOAD 
Momentary Switch 


CLEAR 
Momentary Switch 


INITIATE 


Momentary Switch 


POWER 
Indicator 


DISPLAY LED 
Indicators 


Function 


Sets up test numbers, parameters, func- 
tions, and etc for entry into micromemory. 


Loads data from parameter switches into 
micromemory temporary storage. 


Clears selected micro-memory locations and 


terminates any diagnostic panel activity. 


CLEAR switch should pe actuated before 
every unique function/test. 


Has two functions: 


l. Transfers data from micromemory tempo- 
rary storage into the microprocessor. 


2. Acts as a Start/stop control. 


Lights to indicate that the +5 V MPU power 
supply iS supplying power to the control 
panel. 


Display diagnostic test parameters and 
servo status. The indicators also display 
the contents of selected micromemory loca- 
tions when executing diagnostics. 


OPERATING INSTRUCTIONS 


The operating instructions that follow are a sampling of the 
many FTU and diagnostic tests that may be performed. Becoming 
familiar with these instructions is the first step in under- 
Standing the variations available in the FTU and diagnostic 
tests. Refer to section 2 for tables explaining the diagnostic 
tests, FTU tests, parameters, displays, and etc that are avai- 
label for FTU and diagnostic tests. 
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DIAGNOSTIC TESTS 


Table 2-4 contains descriptions of all available diagnostic 
tests (10 through 3B) and the linked diagnostics (00 through 
05) sequences. 


To run individual diagnostic tests 10 through 3B and linked 
series 00 through 05 the drive must be in diagnostic mode (62) 
before testing begins and taken out of diagnostic mode (63) 
when testing is complete. 


When running individual diagnostics or the linked series, the 
pack may be stopped ocr spinning when diagnostics are initiated. 
The condition of the drive will be checked and if wrong the di- 
agnostic will set up the correct condition. The two conditions 
are: 


1. Diagnostic requires the pack stopped but it is spinning. 
The diagnostic will stop the pack and then execute the 
diagnostic. 


2. Diagnostic requires the pack spinning but it is stopped. 
The diagnostic will start the pack and then execute the 
diagnostic. 


When a drive is taken out of diagnostic mode it will be return- 
ed to the condition it waS in when diagnostic mode was entered. 
Example: 


: If the pack was stopped when diagnostic mode was entered 
and the last diagnostic executed had the pack spinning, 
taking the drive out of diagnostic mode will stop the 
pack. 


PUTTING DRIVE IN DIAGNOSTIC MODE 


CAUTION 
When using diagnostic tests, the drive must be 
taken offline at the CPU; otherwise, the sys- 
tem may hang. 


Before running diagnostic tests on a drive, place it in diag- 
nostic mode as follows: 


l. Actuate CLEAR switch. 


2. Set PARAMETER switches to 62 (Enter Diagnostic Mode). 
Actuate LOAD switch. DISPLAY equals 0062. 
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Actuate INITIATE switch. DISPLAY equalS 62F2. READY 
light will momentarily turn off. The drive is now in di- 
agnostic mode and may execute diagnostic tests. 


Actuate CLEAR switch. 


REMOVING DRIVE FROM DIAGNOSTIC MODE 


When diagnostic testing is complete, take the drive out of di- 
agnostic mode as follows: 


4. 


Actuate CLEAR switch. 


Set PARAMETER switches to 63 (Exit Diagnostic Mode). Ac- 
tuate LOAD switch. DISPLAY equals 0063. 


Actuate INITIATE switch. DISPLAY equals 63F2. The drive 
is now out of diagnostic mode. 


Actuate CLEAR switch. 


INDIVIDUAL DIAGNOSTIC TESTS 


l. 


2. 


Put drive in diagnostic mode. 


Select the diagnostic test (10 through 3B) to be run. 
Refer to table 2-4. 


set the PARAMETER switches equal to selected test. Actu- 
ate LOAD switch. DISPLAY equals OOXX, where XxX equals 
selected test number. 


Actuate INITIATE switch to start execution. DIS PLAY 
equals XXF0O, where XX equals test that is being executed. 
The test will loop until INITIATE is actuated to stop 
test. 


NOTE 
If BOT bit (Test Option 80-bit 0) is on, test 


will run one time and stop. DISPLAY equals 
XXF 2. 
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LINKED SERIES 


De 


Put drive in diagnostic mode. 


Select the linked series (00 through 05) to be run. Re- 
fer to table 2-4. 


Set the PARAMETER switches equal to selected linked ser- 
ies. Actuate LOAD switch. DISPLAY equals OOXX, where Xx 
equals selected linked series. 


Actuate INITIATE switch to start execution. DISPLAY 
equals XXF0O, where XX equals linked series being executed. 


NOTE 
Whether the linked series will loop or stop 
depends on the linked series selected. Refer 
to table 2-4 for description. 


Take drive out of diagnostic mode. 


VOLTAGE MONITORING 


1. 


Ensure that power is applied to the drive and all circuit 
breakers are on. 


NOTE 


Spindle does not have to be powered up, nor 
does the voltmeter test interfere with custom- 
er usage of the drive. 


Actuate CLEAR switch. 


From table 2-4, select the test number (70 thru 7F) for 
the voltage to be monitored. Test 79 (-24 V MPU) will be 
used in this example. 


Set PARAMETER switches to 79. Actuate LOAD switch. DIS- 
PLAY equals 0079. 


Actuate INITIATE switch. DISPLAY equals 79F0O (Test Run- 
ning) for about one _ second. It then changes to XXYY, 
where XX is the voltage in tens and units while YY is the 
voltage in hundredths. In this example, the display is 
2402, indicating that -24 V MPU supply is -24.02 volts. 
The display will vary as the voltage varies. 


a 


83323580 E 


6. Actuate INITIATE switch. Test stops with 79Fl displayed 
(Test Stopped). 


CE FUNCTIONS 


l. Set PARAMETERS switches to desired CE function. Refer to 
table 2-3. 


2. Actuate LOAD switch to select desired CE function. DIS- 
PLAY equals OQOXX, where XX equals selected CE functions. 


3. Actuate INITIATE switch to execute selected CE function. 


DISPLAY equals XXFQ during execution, changing to XxXF2 
when execution is complete. 


FTU TESTS 


Table 2-6, FTU Test Descriptions, contains a list of available 
FTU tests. 


TO run individual FTU tests, the drive must be put in FTU mode 
(60). Take the drive out of FTU mode (61) when testing is com- 
plete. 


FTU tests cannot be run as linked series. 
PUTTING DRIVE IN FTU MODE 


CAUTION 


When uSing FTU tests, the drive must be taken 
offline at the CPU; otherwise, the system may 
hang. 


Before running FTU tests on a drive, place it in FTU mode as 
follows: 


1. Actuate CLEAR switch. 


2. Set PARAMETER switches to 60 (Enter FTU Mode). Actuate 
LOAD switch. DISPLAY equals 0060. | 


3. Actuate INITIATE switch. DISPLAY equals 60F2. READY in- 
dicator will momentarily turn off. The drive is now in 
FTU mode and may execute FTU tests. 


4. Actuate CLEAR switch. 
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REMOVING DRIVE FROM FTU MODE 


When FTU testing is complete, take the drive out of FTU mode as 


follows: 

1. Actuate CLEAR switch. 

2. Set PARAMETER switches to 61 (Exit FTU Mode). Actuate 
LOAD switch. DISPLAY equals 0061. 

3. Actuate INITIATE switch. DISPLAY equals 61F2. The drive 
is now out of FTU mode. 

4. Actuate CLEAR switch. 

MANUAL TAG 
1. Put drive in FTU mode. 

NOTE 
This example will issue an RTZ tag/bus diag- 
nostic function (Tag 3, BOB 6) with no control 
bits set. 

CAUTION 

Ensure that write ccmmands are not transmitted 
while in customer's data area or data will be 
destroyed. Write commands are to be used only 
on the CE cylinder (842). 

2. Set PARAMETER switches to 82 (Manual Tag/Bus). Actuate 
LOAD switch to select FTU Manual Tag/Bus. DISPLAY equals 
0082. 

3. Actuate INITIATE switch to start parameter load. DISPLAY 


equals 82F0 for about one _ second, changing to display 
contents of Manual Tag/Bus. 


Set PARAMETER switches to 40 (Tag 3) and actuate LOAD 


switch. This loads Manual Tag/Bus Upper. DISPLAY equals 
8240. 


Set PARAMETER switches to 40 (BOB 6, RTZ) and actuate 


LOAD switch. This loads Manual Tag/Bus Lower. DISPLAY 
equals 4040. 
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Actuate INITIATE switch to transfer Manual Tag/Bus. DIS- 
PLAY equals EEFd. 


7. Actuate CLEAR switch. DISPLAY equals EEFF. 

8. Set PARAMETER switches to AO (Manual Tag). Actuate LOAD 
Switch to select this FTU test. DISPLAY equals OQOAO. 

9. Actuate INITIATE switch to perform Manual Tag/Bus RTZ. 
DISPLAY equals AOFO. The RTZ tag will continue to be is- 
sued until INITIATE is actuated again. DISPLAY then 
equals AOFI. 

10. If FTU testing is complete, take drive out of FTU mode. 

RTZ TEST 

l. Put drive in FTU mode. 

2. Set PARAMETER switches to A8 (RTZ). Actuate LOAD switch 
to select this FTU test. DISPLAY equals OOA8. 

3. Actuate INITIATE switch tc perform the _ RTZ. DIS PLAY 
equals A8FO, changing to A8F2 when RTZ iS complete. 

4. If FTU testing is complete, take drive out of FTU mode. 

DIRECT SEEK 
1. Put drive in FTU mode. 
NOTE 
This example performs a direct seek to cylin- 
der 417. 

2. Set PARAMETER switches to 87 (Destination 1). Actuate 
LOAD switch to select Destination 1. DISPLAY equals 0087. 

3. Actuate INITIATE switch to start parameter load. DISPLAY 
equals 87F0 for about one second, changing to display 
contents of Destination 1 register. 

4. Set PARAMETER switches to 04 and actuate LOAD switch. 
This loads Destination 1 Upper. DISPLAY equals 8704. 

5. Set PARAMETER switches to 17 and actuate LOAD switch. 


This loads Destination 1 Lower. DISPLAY equals 0417. 
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10. 


Actuate INITIATE switch to transfer Destination l. DIS- 
PLAY equals EEFd. 


Actuate CLEAR switch. DISPLAY equals EEFF. 


Set PARAMETER switches to Al (Direct Seek). Actuate LOAD 
Switch to select this FTU test. DISPLAY equals OOAIL. 


Actuate INITIATE switch to perform direct seek. DISPLAY 
eguals AlFO. After the direct seek to cylinder 417, the 
test continues doing zero-track seeks until INITIATE is 
actuated to stop the test. DISPLAY then equals AILFIl. 


If FTU testing is complete, take drive out of FTU mode. 


DIRECT CONTINUOUS SEEK 


1. 


Put drive in FTU mode. 
NOTE 
This example performs a direct continuous seek 
between cylinders 128 and 51l. The EOT test 
option is selected. 


Set PARAMETER switches to 87 (Destination 1). Actuate 
LOAD switch to select Destination 1. DISPLAY equals 0087. 


Actuate INITIATE switch to start parameter load. DISPLAY 
equals 87F0 for about one second, changing to display 
contents of Destination 1 register. 


Set PARAMETER switches to Ol. Actuate LOAD switch to 
load Destination 1 Upper. DISPLAY equals 8701. 


Set PARAMETER switches to 28. Actuate LOAD switch to 
load Destination 1 Lower. DISPLAY equals 0128. 


Actuate INITIATE switch to transfer Destination l. DIS- 
PLAY equals EEFd. 


Actuate CLEAR switch. DISPLAY equals EEFF. 


Set PARAMETER switches to 88 (Destination 2). Actuate 
LOAD switch to select Destination 2. DISPLAY equals 0088. 


Actuate INITIATE switch to start parameter load. DISPLAY 
equals 88F0 for about one second, changing to display 
contents of Destination 2 reyister. 


83323580 E 


10. 


ll. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


Set PARAMETER switches to 05. Actuate LOAD switch to 
load Destination 2 Upper. DISPLAY equals 8805. 


Set PARAMETER switches to ll. Actuate LOAD switch to 
load Destination 2 Lower. DISPLAY equals 05ll. 


Actuate INITIATE switch to transfer Destination 2. DIS- 
PLAY equals EEFd. 


Actuate CLEAR switch. DISPLAY equals EEFF. 


Set PARAMETER switches to 80 (Test Option). Actuate LOAD 
Switch to select Test Option. DISPLAY equals 0080. 


Actuate INITIATE switch to start parameter load. DISPLAY 
equals 80F0 for about one second, changing to display 
contents of Test Option. 


Set PARAMETER switches to 00. Actuate LOAD switch to 
load Test Option Upper (None Selected). DISPLAY equals 
8000. 


Set PARAMETER switch to 01. Actuate LOAD switch to load 
Test Option Lower (EOT Selected). DISPLAY equals 0001. 


Actuate INITIATE switch to transfer Test Option. DISPLAY 
equals EEFd. 


Actuate CLEAR switch. DISPLAY equals EEFF. 


Set PARAMETER switches to A2 (Direct Continuous). Actu- 
ate LOAD switch to select this FTU test. DISPLAY equals 
0OOA2. 


Actuate INITIATE switch to start Direct Continvous seeks. 
DISPLAY equals A2F0O. With EOT selected, 10 000 seeks are 
performed; then the test stops with the DISPLAY changing 
to A2F2. 


If FTU testing is complete, take drive out of FTU mode. 
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SEQUENTIAL FORWARD 


l. 


10. 


Put drive in FTU mode. 
NOTE 


This example performs a sequential forward 
seek with a seek increment of six. 


Set PARAMETER switches to 81 (Seek Increment). Actuate 
LOAD switch to select Seek Increment Register. DIS PLAY 
equals 0081. 


Actuate INITIATE switch to start parameter load. DISPLAY 
equals 81F0 for about one second, changing to display 
contents of Seek Increment. 


Set PARAMETER switches to 00. Actuate LOAD switch to 
load Seek Increment Upper. DISPLAY equals 8100. 


Set PARAMETER switches to 06. Actuate LOAD switch to 
load Seek Increment Lower. DISPLAY equals 0006. 


Actuate INITIATE switch to transfer Seek Increment. DIS- 
PLAY equals EEFd. 


Actuate CLEAR switch. DISPLAY equals EEFF. 


Set PARAMETER switches to A3 (Sequential Forward). Actu- 
ate LOAD switch to select this FTU test. DISPLAY equals 
00A3. 


Actuate INITIATE switch to start Sequential Forward 
seeks. DISPLAY equals A3F0. The test sequentially seeks 
out to the maximum cylinder, does an RTZ, and starts the 
sequential seek again. This operation continues until 
INITIATE is actuated to stop the test. 


If FTU testing is complete, take drive out of FTU mode. 
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SEQUENTIAL REVERSE 


1. 


Put drive in FTU mode. 
NOTE 


This example performs a sequential reverse 
seek with a seek increment of one. EOT Test 
option is not selected. 


Set PARAMETER switches to 80 (Test Option). Actuate LOAD 
Switch to select this option. DISPLAY equals 0080. 


Actuate INITIATE switch to start parameter load. DISPLAY 
equals 80F0O for about one second, changing to display 
contents of Test Option. 


Set PARAMETER switches to 00. Actuate LOAD switch to 
load Test Option Upper (None Selected). DISPLAY equals 
8000. 


Set PARAMETER switches to 00. Actuate LOAD switch to 
load Test Option Upper (EOT Not’ Selected). DISPLAY 
equals 0000. 


Actuate INITIATE switch to transfer Test option. DISPLAY 
equals EEFd. 


Actuate CLEAR switch. DISPLAY eguals EEFF. 


Set PARAMETER switches to 81 (Seek Increment). Actuate 
LOAD switch to select Seek Increment register. DISPLAY 
equals 0081. 


Actuate INITIATE switch to start parameter load. DISPLAY 
equals 81F0 for about one second, changing to display 
contents of Seek Increment register. 


Set PARAMETER switches to 00. Actuate LOAD switch to 
load Seek Increment Upper. DISPLAY equals 8100. 


Set PARAMETER switches to Ol. Actuate LOAD switch to 
load Seek Increment Lower. DISPLAY equals OOOl1. 


Actuate INITIATE switch to transfer Seek Increment. DIS- 
PLAY equals EEFd. 


Actuate CLEAR switch. DISPLAY equals EEFF. 
Set PARAMETER switches to A4 (Sequential Reverse). Actu- 


ate LOAD switch to select this FTU test. DISPLAY equals 
O0A4. 
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15. Actuate INITIATE switch to start Sequential keverse 
seeks. DISPLAY equals A4F0. The test seeks to the maxi- 
mum forward cylinder, then performs a Sequential reverse 
seek (with eae seek increment of one) to cylinder 000. The 
test continues until stopped by the INITIATE switch. 


16. If FTU testing is complete, take drive out of FTU mode. 


SEQUENTIAL FORWARD/REVERSE 
1. Put drive in FTU mode. 
NOTE 


This example performs a sequential forward/re- 
verse seek with a seek increment of 10. 


2. Set PARAMETER switches to 81 (Seek Increment). Actuate 
LOAD switch to select Seek Increment register. DISPLAY 
equals 0081. 


3. Actuate INITIATE switch to start parameter load. DISPLAY 
equals 81F0 for about one second, changing to display 
contents of Seek Increment register. 


4. Set PARAMETER switches to 00. Actuate LOAD switch to 
load Seek Increment Upper. DISPLAY equals 8100. 


-.5. Set PARAMETER switches to OA. Actuate LOAD switch to 
load Seek Increment Lower. DISPLAY equals OOOA. 


6. Actuate INITIATE switch to transfer Seek Increment. DIS- 
PLAY equals EEFd. 


7. Actuate CLEAR switch. DISPLAY equals EEFF. 


8. Set PARAMETER switches to A5 (Sequential Forward/Re- 
verse). Actuate LOAD switch to select this FTU test. 
DISPLAY equals OOA5. 


9. Actuate INITIATE switch to start Sequential Forward/Re- 
verse seeks. DISPLAY equals A5FO. The test seguentially 
seeks forward (at 10 cylinders per seek) to the maximum 
cylinder. It then sequentially seeks reverse (again at 
10 cylinders per seek) to cylinder zero. Forward seeking 
Starts again, and continues until INITIATE is actuated. 


10. If FTU testing is complete, take drive out of FTU mode. 
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WRITE (SEQUENTIAL) Oe 


1. 


il Ee 


12. 


13. 


Put drive in FTU mode. 
NOTE 


This example performs a sequential write on 
all heads and records of cylinder 842 (CE cyl- 
inder) with a low-frequency data pattern. 


Set PARAMETER switches to 80 (Test Option). Actuate LOAD 
Switch to select this option. DISPLAY equals 0080. 


Actuate INITIATE switch to start parameter load. DISPLAY 
equals 80F0 for about one second, changing to display 
contents of Test Option. 


Set PARAMETER switches to 00. Actuate LOAD switch to 
load Test Option Upper (None Selected). DISPLAY equals 
8000. 

@ 
Set PARAMETER switches to 40. Actuate LOAD switch to 
load Test Option Lower (Sequential Heads Selected). DIS- 
PLAY equals 0040. 


Actuate INITIATE switch to transfer Test Option. DISPLAY 
equals EEFd. 


Actuate CLEAR switch. DISPLAY equals EEFF. 


Set PARAMETER switches to 8C (Data Pattern). Actuate 


LOAD switch to select Data Pattern register. DIS PLAY 
equals 008C. 


Actuate INITIATE switch to start parameter load. DISPLAY 
equals 8CFO for about one second, changing to display 
contents of Data Pattern register. : 


Set PARAMETER switches to 00. Actuate LOAD switch to 
load Data Pattern Register Upper. DISPLAY equals 8C00. 


Set PARAMETER switches to 00 (Low Frequency Data Pat- 
tern). Actuate LOAD switch to load Data Pattern Register 
Lower. DISPLAY equals 0000. 


Actuate INITIATE switch to transfer Data Pattern regis- 
ter. DISPLAY equals EEFd. 


Actuate CLEAR switch.: DISPLAY equals EEFF. 
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14. 


LS 


16. 


Set PARAMETER switches to AA (Write). Actuate LOAD 
switch to select this FTU test. DISPLAY equals OOAA. 


Actuate INITIATE switch to start Write. DISPLAY equals 
AAFO. The drive will seek to cylinder 842, write sequen- 
tially from head 00, record 00, through the maximum head 
and record on the cylinder. Operation will continue un- 
til INITIATE is actuated to stop the test. 


If FTU testing is complete, take drive out of FTU mode. 


READ (SEQUENTIAL) 


1. 
pe 


Put drive in FTU mode. 


Perform a write on all heads that are to be read. Refer 
to Write (Sequential). 


NOTE 


This example performs a sequential read of all 
heads and records of cylinder 842 (CE cylin- 
der). 


Set PARAMETER switches to 80 (Test Option). Actuate LOAD 
Switch to select this option. DISPLAY equals 0080. 


Actuate INITIATE switch to start parameter load. DISPLAY 
equals 80F0O for about one second, changing to display 
contents of Test Option. 


Set PARAMETER Switches to 00. Actuate LOAD switch to 
load Test Option Upper (None Selected). DISPLAY equals 
8000. 


Set PARAMETER switches to 40. Actuate LOAD switch to 
load Test Options Lower (Sequential Heads Selected). 
DISPLAY equals 0040. 


Actuate INITIATE switch to transfer Test option. DISPLAY 
equals EEFd. 


Actuate CLEAR switch. DISPLAY equals EEFF. 
Set PARAMETER switches to 8C (Data Pattern). Actuate 


LOAD switch to select Data Pattern register. DIS PLAY 
equals O008C. 
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10. 


ae 


LZ 


13. 


14. 


3 


16. 


Actuate INITIATE switch to start parameter load. DISPLAY 
equals 8CFO for about one second, changing to display 
contents of Data Pattern register. : 


Set PARAMETER switches to 00. Actuate LOAD switch to 
load Data Pattern Register Upper. DISPLAY equals 8CO0O. 


Set PARAMETER switches to 00 (Low Frequency Data Pattern) 
Or any nonzero value (High Frequency Data Pattern), de- 
pending upon data pattern previously written. Actuate 
LOAD switch to load Data Pattern Register Lower. DISPLAY 
equals 0000 (Low Frequency Data Pattern) or OQOXX, where 
XX equals any nonzero value for High Frequency Data Pat- 
tern. 


Actuate INITIATE switch to transfer Data Pattern regis- 
ter. DISPLAY equals EEFd, 


Actuate CLEAR switch. DISPLAY equals EEFF. 


Set PARAMETER switches to AB (Read). Actuate LOAD switch 
to select this FTU test. DISPLAY equals OOAb. 


Actuate INITIATE switch to start Read. DISPLAY equals 
AbFO. The drive seeks to cylinder 842, reads sequential- 
ly from head 00, record 00, through the maximum head and 
record on the cylinder. Operation will continue until 
INITIATE is actuated to stop the test. 


If FTU testing is complete, take drive out of FTU mode. 


Put drive in FTU mode. 
NOTE 


This example performs a write on head 08, rec- 
ord 15, cylinder 842 (CE cylinder). Single 
bit is set. 


Set PARAMETER switches to 80 (Test Option). Actuate LOAD 
Switch to select this option. DISPLAY equals 0080. 


Actuate INITIATE switch to start parameter load. DISPLAY 
equals 80F0 for about one second, changing to display 
contents of Test Option. 


Set PARAMETER Switches to 00. Actuate LOAD switch to 
load Test Option (None Selected). DISPLAY equals 8000. 
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ll. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


Set PARAMETER switches to 82. Actuate LOAD switch to 
lead Test option Lower (Manual Record, and Single Select- 
ed). DISPLAY equals 0082. 


Actuate INITIATE switch to transfer Test Option. DISPLAY 
equals EEFd. 


Actuate CLEAR switch. D:iSPLAY equals EEFF. 


Set PARAMETER switches to 83 (Record Register). Actuate 
LOAD switch to select Record Register. DISPLAY equals 
0083. 


Actuate INITIATE switch to start parameter load. DISPLAY 
equals 83F0 for about one second, changing to display 
contents of Record Register. 


Set PARAMETER switches to 00. Actuate LOAD switch to 
load Record Register Upper. DISPLAY equals 8300. 


Set PARAMETER switches to 15. Actuate LOAD switch to 
load Record Register Lower. DISPLAY equals 0015. 


Actuate INITIATE switch to transfer Record Register. 
DISPLAY equals EEFd. 


Actuate CLEAR switch. DISPLAY equals EEFF. 


Set PARAMETER switches to 85 (Head Register). Actuate 
LOAD switch to select Head Register. DISPLAY equals 0085. 


Actuate INITIATE switch to start parameter load. DISPLAY 
equals 85F0 for about one second, changing to display 
contents of Head Register. 


Set PARAMETER switches to 00. Actuate LOAD switch to 
load Head Register Upper. DISPLAY equals 8500. 


Set PARAMETER switches to 08. Actuate LOAD switch to 
load Head Régister Lower. DISPLAY equals 0008. 


Actuate INITIATE switch to transfer Head Register. DIS- 
PLAY equals EEFd. 


Actuate CLEAR switch. DISPLAY equals EEFF. 
Set PARAMETER Switches to 8C (Data Pattern). Actuate 


LOAD switch to select Data Pattern register. DIS PLAY 
equals O008C. 
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21. 


22% 


23% 


24. 


25. 


26. 


27. 


28. 


Actuate INITIATE switch to start parameter load. DISPLAY 
equals 8CFO for about one second, changing to display 
contents of Data Pattern Register. 


Set PARAMETER switches to 00. Actuate LOAD switch to 
load Data Pattern Register Upper. DISPLAY equals 8Coo. 


set PARAMETER switches to 00 (Low Frequency Data Pattern) 
Or any nonzero value (High Frequency Data Pattern). Ac- 
tuate LOAD switch to load Data Pattern Register Lower. 
DISPLAY equals 0000 (Low Frequency Data Pattern) or OOXX, 
where XX equals any nonzero value for High Frequency Data 
Pattern. 


Actuate INITIATE switch to transfer Data Pattern regis- 
ter. DISPLAY equals EEFd. 


Actuate CLEAR switch. DISPLAY equals EEFF. 


Set PARAMETER switches to AA (Write). Actuate LOAD 
Switch to select this FTU test. DISPLAY equals OOAA. 


Actuate INITIATE switch to start write operation. DIS- 
PLAY equals AAFO, changing to AAF1 when one write is com- 
pleted. A Single write is performed on selected head and 
record for each INITIATE switch actuation. 


If FTU testing is complete, take drive out of FTU mode. 


WRITE/READ 


1. 


Put drive in FTU mode. 
NOTE 


This example performs a random write/read on 
cylinder 842 (CE cylinder). 


Set PARAMETER switches to 80 (Test Option). Actuate LOAD 
Switch to select this option. DISPLAY equals 0080. 


Actuate INITIATE switch to start parameter load. DISPLAY 
equals 80F0 for about one second, changing to display 
contents of Test Option. 


Set PARAMETER switches to 00. Actuate LOAD switch to 


load test option upper (None Selected). DISPLAY equals 
8000. 7 
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li. 


12. 


13. 


14. 


15. 


16. 


Set PARAMETER switches to 30. Actuate LOAD switch to 
load test options lower (Random Record, Random Head Se- 
lected}. DISPLAY equals 0030. 


Actuate INITIATE switch to transfer Test option. DISPLAY 
equals EEFd. 


Actuate CLEAR switch. DISPLAY equals EEFF. 


Set PARAMETER switches to 8C (Data Pattern). Actuate 
LOAD switch to select Data Pattern register. DIS PLAY 
equals O08C. 


Actuate INITIATE switch to start parameter load. DISPLAY 
equals 8CFO for about one second, changing to display 
contents of Data Pattern register. 


Set PARAMETER switches to 00. Actuate LOAD switch to 
load Data Pattern Register Upper. DISPLAY equals 8C00. 


Set PARAMETER switches to 00 (Low Frequency Data Pattern) 
Or any nonzero value (High Frequency Data Pattern). Ac- 
tuate LOAD switch to load Data Pattern Register Lower. 
DISPLAY equals 0000 (Low Frequency Data Pattern) or OOXX, 
where XX equals any nonzero value for High Frequency Data 
Pattern. 


Actuate INITIATE switch to transfer Data Pattern regis- 
ter. DISPLAY equals EEFd. 


Actuate CLEAR switch. DISPLAY equals EEFF. 


Set PARAMETER switches to AC (Write/Read). Actuate LOAD 
switch to select this FTU test. DISPLAY equals OOAC. 


Actuate INITIATE switch to start write/read operation. 
DISPLAY equals ACFO. A write/read is performed on random 
records and random heads until INITIATE switch is operat- 
ed again. 


If FTU testing is complete, take drive out of FTU mode. 
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VERSION 3.0 STATUS/ERROR CODE DICTIONARY 4 


INTRODUCTION 


This section contains the status and error codes that are pro- 
duced by the FTU and diagnostic tests along with associated 
corrective actions. 


NOTE 


This section applies to Version 3.0 only. Re- 
fer to Troubleshooting Applicability in Pre- 
face for explanation and location of informa- 
tion on other versions. 


Refer to tables 4-1 through 4-7. The tables list the codes in 
alphanumeric order. 


@ Refer to section 2 for FTU and diagnostic test descrip- 
tions. 


@ Refer to section 3 for operating procedures. 


@ The diagnostic control panel is located on the front 
right-hand side of the drive on a tip-out panel. The 
panel displays the status and error codes. fThe display 
is in hexadecimal uSing uppercase letters, except for B 
and D, which are lowercase For example: 


B-b Ded 6-6 


9V82 


® Codes beginning with EE are statuS codes; all others are 
error codes, except dFAO. 


® The CE action column lists actions to be taken to correct 
an error. Actions should be performed in the order list- 
ed, going to second and succeeding actions only if first 
action did not correct error. After doing first recom- 
mended action, repeat FTU or diagnostic test that caused 
error. If test results (errors) do not change, go on to 
next CE action. 
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Card replacements are listed as one CE action item but 
should be replaced one card at a time. Between each card 
replacement, FTU/diagnostic test should be run to deter- 
mine if error has been corrected. If error has not been 
corrected, return original card to original card location 
and go on to next card replacement. 


The order in which CE action items are listed reflects 
probability of action correcting problem with most proba- 
ble being first. However, this iS weighted by the situa- 
tion where a less probable action is quicker to perform 
than a more probable action. Therefore, it may be ex- 
pedient in terms of time to first do the quicker action 
in hopes that it may solve the problem. Thus, the order 
of actions are often a result of careful consideration 
between most probable action and quickest action that has 
a reasonable probability of correcting an error. 


Cards/components requiring adjustments: 


When the following card/components are replaced, run di- 
agnostic 04 (Linked Series). Perform the Velocity Ad- 
justment if servo velocity errors are detected. Refer to 
manual 2, section 2C for procedure. 


A04 A0Q5 
A06 HDA 


When the following cards/components are replaced, adjust 
the FTU read circuit. Refer to manual 2, section 2C for 
procedure. 


AOl B03/C03 
A02 B06/C06 
A03 -YYV R/W (on deck) 
A04 -YMV Head Selection (on deck) 
A05 Drive Motor 
A06 Drive Belt 
HDA 
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TABLE 4-1. CONTROL STATUS 


Status | Status Description | CE Action 
Code | | 
| | 
ee eee | | 
XXFO0 [Test is running (XX equals |Actuate INITIATE switch 
[test number). lto temporarily stop 
| ltest. 
| | 
| | 
| | 
XXF1l [Test is temporarily [Actuate INITIATE switch 
|stopped (XX equals test to restart test. 
pone 
| 
| 
XXF2 |Test has stopped due to Select another test or 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| |EOT bit being set and end 
| lof test was reached, or 
| lend of a test was 

| | reached. 

| | 

| | 
| XXF3 [Test has stopped due to an |1l. Ensure drive is in 
| FTU mode. 

| 2. Examine contents of 
| error logging area 
| larea (DO-EF). The error DO-EF and look up er- 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
lerror (XX equals test num- | 
| 

| 

llogging area must be read | ror codes in error 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


|ber). The error code is 
[stored in the error logging 


[to determine the exact code dictionary. 
|reason for the stop. 


83323580 E 4-3 


TABLE 4-2. MISCELLANEOUS ERROR CODES 


| | 
Error | Error Description | CE Action 
Code | | 

| | 
Blank [T&D MPU not active. |Replace card B03/C03. 


| 
| 

Unknown |Any number combination 
lalong with the operator 
|FAULT light on indicates 
la T&D MPU error. 
| 
| 

Unknown |Any number combination 
lalong with the MPU LED 
| (on BO03/C03) on indicates 
|the T&D MPU was unable 
[to power up. 


Replace card B0O3/C03. 


Replace card B03/C03. 


| 
| NOTE 
| 


[Refer to section 4 Intro- 
|duction for adjustments 
[required when certain 
|cards/components are 
|replaced. 
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TABLE 4-3. FTU FUNCTION ERROR CODES 


Error | Error Description | CE Action 
Code | | 
a ol 
| 
AFAO Not Used. | 
| 
| 
AFA] Seek End did not drop. |Replace cards B02/C02, 
|A06, AOS, AO4, BO04/C04, 
|B03/C03, BO5/C05. 
| 
AFA2 Seek End not found. |Replace cards B02/C02, 
|A06, AO5, A0Q4, BO4/C04, 
|BO3/C°3, BO5/C05. 
| 
AFA3 On Cylinder not found. |Replace cards B02/C02, 


|A06, AO5, AO4, BO4/C04, 
|B03/C03, BOS/CO5. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
[ 
| 
| 
| 
| 
| 
| 
| 
| 


“NOTE: Refer to section 4 Introduction for adjustments re- 


quired when certain cards/components are replaced. 


Table Continued on Next Page 
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TABLE 4-3. FTU FUNCTION ERROR CODES (Contd) 


| | 

| Error | Error Description CE Action 

| Code | ) 

a Neer mee em eee eee eR NR en ee eee ene eee 

ee 
AFA4 [Incorrect Machine Status 1. Display Machine 


lbefore a seek. 
|Expected status 68. Refer 
lto figure A-3. 


Status (95) and com- 
pare to expected 
Status. 

|2. Replace cards for 
bit(s) in error: 


| 
Bit 4 or 7 On: BOQ3/ 
| C03 
Bit 5 or 6 Off: BO3/ 
C03, AQ6, BO5/CO05, 
AOS. 
Bit 3 Off: BO3/C0O3, 
B04/C04, AQ4, AOl, 
A03. 


B04/C04, AO8 (CHI), 
BO8 (CHII). 


Bit 1 On: BO3/C03, 
A05. 


Bit 0 On: BO3/C03, 
BO5/C95, B04/C04, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Bit 2 On: BO3/CO3, 
| 
| 
| 
| 
| 
| 
| 
| 
| -YMV on Deck. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


NOTE: Refer to section 4 Introduction for adjustments re- 


quired when certain cards/components are replaced. 


Table Continued on Next Page 
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TABLE 4-3. FTU FUNCTION ERROR CODES (Contd) 


| | 
Error | Error Description | CE Action 
Code | | 
| | 
Sa ean a) (a 
AFAS | Incorrect Machine Status 1. Display Machine 


lafter a seek. 
[Expected status 68. Refer 
[to figure A-3. 


Status (95) and com- 
pare to expected 
status. 

2. Replace cards for 
bit(s) in error: 


Bit 4 or 7 On: BO03/ 
C03. 


Bit 5 or 6 Off: BQ3/ 
C03, A0Q6, BOS/COS, 
AGS5. 


Bit 3 Off: BO3/C03, 
B04/C04, AO4, AOl, 
A03. 


BO8 (CHII). 


Bit 1 On: B03/CO3, 
AOS. 


Bit 0 On: BO3/C03, 
B05/C05, BO4/C04, 
-YMV on Deck. 


AFA6 Replace cards B02/C02, 
AO4, AOl, AO3, BO7, BO4/ 


C04, BO5/C05. 


On Sector not found. 


| 
| 
| 
| 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | B04/C04, AQ8 (CHI), 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 


“NOTE: Refer to section 4 Introduction for adjustments re- 


quired when certain cards/components are replaced. 
Table Continued on Next Page 


| | 
| | 
| | 
2 | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| Bit 2 On: BO3/C03, | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| 
| ___| 
| - 
| | 
| | 
| | 
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TABLE 4-3. FTU FUNCTION ERROR CODES (Contd) 


Error Description 


| 
Error | CE Action 
Code | 
as | 
| 
AFA7 |Incorrect Machine Status 1. Display Machine 


[before a head select. 
|Expected status 68. Refer 
lto figure A-3. 


Status (95) and com- 
pare to expected 
status. 

2. Replace cards for 
bit(s) in error: 


Bit 4 or 7 On: BO3 
C03. 


Bit 5 or 6 Off: BO3/ 
C03, AO6, BO5/C05, 
A0O5. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Bit 3 Off: BO03/C03, 
| B04/C04, AO4, AOl, 
| A03. 

| 

| B04/C04, AO8 (CHI), 
: BO8 (CHII). 

| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Bit 1 On: BO3/CO03, 
A05. 


Bit 0 On: BO2/C02, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| A04, AOQ3, AOl. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


NOTE: Refer to section 4 Introduction for adjustments re- 


guired when certain cards/components are replaced. 


Table Continued on Next Page 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
Bit z On: B03/C03, | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


i» 
i 
Lee) 
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TABLE 4-3. FTU FUNCTION ERROR CODES (Contd) 


| | 
Error | Error Description | CE Action 
Code | | 
ee |e eae ne eee a |e eee eee eer 
am (a ( 
AFA8 | Incorrect Machine Status 1. Display Machine 


Status (95) and com- 
pare to expected 
status. 
2. Replace cards for 
bit(s) in error: 


lafter a head select. 
|Expected status 68. Refer 
lto figure A- "3. | 


Bit 4 or 7 On: BOQ3/ 
C03. 


Bit 5 or 6 Off: BO3/ 
C03, A0Q6, BO5/CO5, 
AO5. 


Bit 3 Off: BO3/C03, 
B04/C04, AQ4, AOl, 
A03. 


BO8 (CHIT). 


Bit 1 On: BO3/C03, 
AO5. 


Bit O On: BO03/C03, 
B05/C05, B04/C04, 
B02/C0O2, -YMV on 
Deck. 


Replace cards B02/C02, 
A04, AO3, AOl, BO7, BO4/ 
C04, BO5/COS5S. 


Sector Mark Time-out. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| B04/C04, AO8 (CHI), 
[ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
AFA9 | 
| 
| 
| 
| 
| 
| 


ou eee coe eee eum eee Gee ow eo ce GEE ese ee oO SEP es eo] cop a ew OS ew aes os OF cee EP aE Se ee OE ease Oe ow aw a=! 


“NOTE: Refer to Section 4 Introduction for adjustments re- 


quired when certain cards/components are replaced. 


Table Continued on Next Page 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
: 
Bit 2 On: B03/C03, | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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TABLE 4-3. FTU FUNCTION ERROR CODES (Contd) 


| | 
| Error Description | CE Action 
Code | | 
| | 
GGG TAA Taal 
AFAA [Incorrect Machine Status 1. Display Machine 
lafter a write. Status (95) and com- 
{Expected status 68. Refer pare to expected 
lto figure A-3. Status. 
2. Replace cards for 
bit(s) in error: 


Bit 4 or 7 On:  BO03/ 
C03. 


Bit 5 or 6 Off: BO3/ 
C03, A0Q6, BO5/CO5, 
AQS. 


Bit 3 Off: BO3/C03, 
B04/C04, AO4, AOl, 
A03. 


B04/C04, AO8 (CHI), 
BO8 (CHIT). 


Bit 1 On: BO3/CO3, 
AO5. 


Bit O On: BO3/CO3, 
B05/C05, BO4/C04, 
B02/C02, -YMV on 
Deck. 


aestArrea lm eee I OTS 
NOTE: Refer to section 4 Introduction for adjustments re- 


quired when certain cards/components are replaced. 


Table Continued on Next Page 


| 

| 

| 

| 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| Bit 2 On: BO3/CO3, | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 

| 

| 

| 

| 

| 
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TABLE 4-3. FTU FUNCTION ERROR CODES (Contd) 


| | 

| Error Description CE Action 
Code | | 

| | 


eS 

[Incorrect Machine Status |1. Display Machine 

lafter a read. Status (95) and com- 

[Expected status 68. Refer pare to expected 

Ito figure A-3. status. 

2. Replace cards for 
bit(s) in error: 


> 
Fry 
ee 
on 


Bit 4 or 7 On: BO3/ 
C03. 


Bit 5 or 6 Off: BO3/ 
CO3, AO6, BOS/CO5, 
A05. 


Bit 3 Off: BO03/C03, 
B04/C04, AQ4, AOl, 
A03. 


B04/C04, AO8 (CHI), 
BO8 (CHII). 


Bit 1 On: BO03/C03, 
AOS. 


Bit 0 On: BO03/C03, 
BO5/C05, BO4/C04, 
BO02/C0O2, -YMV on 
Deck. 


“NOTE: Refer to section 4 Introduction for adjustments re- 


quired when certain cards/components are replaced. 


Table Continued on Next Page 


| 

| 

| 

| 

| 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| Bit 2 On: B03/C03, | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 

| 

| 

| 

| 

| 
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TABLE 4-3. FTU FUNCTION ERROR CODES (Contd) 


| | | 

Error | Error Description | CE Action | 
Code | | | 

| | | 

eee ep eee ee | 
AFAC |Read error. Data is |Perform the following | 
[assumed to be written |steps for more informa- | 
lcorrectly. |tion: | 


{l1. Run all available 
Giagnostic and cor- 
rect all other errors 
before going to next 
CE action. 

Test additional 
defect-free tracks as 
listed on the flaw 
map. 

Check FTU read cir- 
cuit adjustment. 
Refer to manual 2, 
section 2C for 
procedure. 

Use TB216 for further 
testing of failing 
head(s). 


fh 
e 


US 
e 


=> 
° 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Check customer error | 
log for errors on | 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


~he same head(s). 


Nn 
e 


AFAd Not used. 
AFAE Time-out while counting Replace cards B04/C04, 
sectors. B03/C03, BO2/C02, AO08 
(CHI), BO8 (CHII). 
AFAF Too many sectors for FTU Change drive sector 
tests to be run. (on B04/C04) to equal or 
less than 128. 
NOTE: Refer to section 4 Introduction for adjustments re- 


quired when certain cards/components are replaced. 
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TABLE 4-4. SERVO DIAGNOSTIC ERROR CODES 


| 

Error | Error Description CE Action 
| 
| 


NOTE: Refer to section 4 Introduction for adjustments re- 


guired when certain cards/components are replaced. 


Table Continued on Next Page 


| 

| 

| 

| 

| dFAO |Indicates last seek per- |N 

| |formed was a rezero seek. | 

| | | 

| | 

| dFA1] |Overshoot check. |Replace cards A0O5, A0O6, 

| | land -YUV (Power amp) in 

| | |dc power supply. 

| | | | 
| | | | 
| dFA2 |Overshoot time-out. [Replace cards AOQ5, A0O6, | 
| | land -YUV (Power amp) in | 
| | |dc power supply. | 
| | | | 
| | | | 
| aFA3 |Overshoot off track time- |Replace cards A0O5, AO6, | 
| lout. land -YUV (Power amp) in | 
| | |dc power supply. | 
| | | | 
| | | | 
| dFA4. [Servo off track error. [Replace cards AO5, AO6, | 
| | land -YUV (Power amp) in | 
| | |dc power supply. | 
| | | | 
| | | | 
| @FAS 'Not used. | | 
| | | | 
| | | 
| dFAGE [Access time-out. ‘|Replace cards AO5, AO6, | 
| | land -YUV (Power amp) in | 
| | |dc power supply. | 
| | | 
| | | | 
| dFA7 |Seek error. |Replace cards AO5, AO6, | 
| | land -YUV (Power amp) in | 
| | [dc power supply. 
| | | 
| | | 
| AFA8 |Not used. | | 
| | | | 
| 
| | 
| | 
| | 
| | 
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TABLE 4-4. SERVO DIAGNOSTIC ERROR CODES (Contd) 


Error Description CE Action 


| | 
| | 
Code | | 
| | 


| 
| 
| 
| 
nd ii (iin ies 
| 
| 


NOTE: Refer to section 4 Introduction for adjustments re- 


quired when certain cards/components are replaced. 
Table Continued on Next Page | 


| 
| 
| 
| 
| AFA |No guardband l. |Replace cards AO5, A0Q6. 
| | . 
| | | | | 
| AFAA [No guardband 2. |Replace cards AOQ5, A0O6. . 
| | | 
| | | 
| dAFAb |\Servo received a zero track!Replace cards A05, AO8 | 
| lseek. |(CH I), BO8 (CH II). | 
| | | | 
| | | | 
| daFAC |\Settle-in time-out. |Replace cards AO5, AO6. | 
| | | | 
| | | | 
| aFAd |Guardband detected during |Replace Barde A0O5, | 
| la seek. 1B04/C04, AOQ4. | 
| | | | 
| | | | 
| dFAE |No track crossing pulses. |1. Replace cards A0Q6, | 
| | | A04, and -YUV (Power | 
| | | amp) in dc power sup-| 
| | | ply. | 
| | |2. Suspect power amp in-| 
| | | hibit relay (Kl) on | 
| | | + 5 V regulator card | 
| | | (-GDV) in dc power | 
| | | supply. | 
| | | | 
| | | | 
| AFAF |Seek error. |Replace cards A0O5, A0O6, | 
| | land -YUV (Power amp) in | 
| | |dc power supply. | 
| | | | 
| _ | | 
| dFb0 [Servo PIA O error. |Replace card AOQ5. | 
| | | | 
| | | 
| @Fbl |\Servo PIA 1 error. [Replace card AOS. | 
| | | | 
| | | | 
: dFb2 [Servo PIA 2 error. |Replace card AO5. | 
| 
——- | 
| | 
| | 
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TABLE 4-4. SERVO DIAGNOSTIC ERROR CODES (Contd) 


| | 


| 

Error | Error Description | CE Action | 
Code | | 
| , ae 

eae Te rie ee ga ee ee eee eee ee ee al 
aFb3 |Servo ROM error. |Replace card AO5. | 
| | 

| | 
aFb4 Servo RAM error. Replace card AO5. | 
| 

| 

aFb5 Servo timer error. Replace card AO5. | | 
| 

GFb6 Servo MPU error. Replace card AOS. | 
| 

| 

GFb7 Seryo hardware error. Replace card AO5. | 
| 

| 

| 

dFb8 
thru Not used. | 
EdFF # | 


. | ! 


NOTE: Refer to section 4 Introduction for adjustments re- 


quired when certain cards/components are replaced. 


83323580 E 4-15 


TABLE 4-5. STATUS CODES 


| | 

Status | Status Description | CE Action 
| | 
| | 


| 
| 
| | 
a 
NOTE: Refer to section 4 Introduction for adjustments re- 


quired when certain cards/components are replaced. 


Table Continued on Next Page 


| | 
| | 
| | 
| 
| | 
| EEOO [Waiting for START switch to|Press START switch to | 
| lbe pressed. |power up drive. | 
| | 
| | | 
| EEO1 |Failed to reach Up to |None - Microprogram | 
| ewe on first try. ‘amc retry. | 
| | | 
| EEO2 [Interrupt occurred but un- |None - Microprogram | 
| lable to determine cause. lwill return to monitor. | 
| | |I1f constant display, |. 
| | |replace card B03/C03 and| 
| | |-vwV card (in T&D con- |. 
| | |trol panel). Check | 
| | |-VWV and -VMV cabling. | -~ 
| | | | 
| | | | | 
| EEO3 |No Hold. |Indicates drive was pow-| 
| lered down from control- | 
| | ller or there is a faulty] 
| : ne cable. | 
| 
| EEO4 |Not used. | 
| | | | 
| | | 
| EEOS5 {Illegal manual tag entered |Check validity of | 
| lor a write was attempted [parameters entered and | 
| lon a non-CE cylinder. ltry again. | 
| [Writing is allowed on CE | | 
! ti alata (842) only. | | 
| | 
| EE06 |Not used. | | 
| | | | 
| | | | | 
| EEO? [An illegal test was |Verify the test number | 
| |selected. land initiate the test | 
| lagain. | 
| | 
| | 
| | 
| | 
| | 
-| | 
| | 
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TABLE 4-5. STATUS CODES (Contd) 


| | | 
| Status | Status Description | CE Action 
| Code | | 
a 
| 
| EEO8 |Waiting for Up to Speed. |None. 
| | 
| | | 
| EEO9 |Waiting for Ready. |None. 
| | | 
| | | 
| | | 
| EEOA |PLO took two tries to lock |None. 
| -_ - now waiting for Ready. | 
| | 
| | | 
| EEOb |PLO took three tries to | None. 
| [lock on - now waiting for | 
| |Ready. | 
| | 
| | 
EEOC |Drive completed first seek | 
[during power up and became | 
|Ready. ‘No diagnostic func-| 
[tions have been perforned | 
land no diagnostic/machine | 
[errors have occurred. | 
| 
EEOd Waiting for Pick and Hold. |Determine position of 


| LOCAL/REMOTE switch on 
lcard B0O3/C03. 
| . 


|Remote-Pick and Hold 
lcame from the controller 
lor preceding drive. 
[Status will change when 
{Pick and Hold are re- 
lceived; if not, replace 
lcard B03/C03 and check 
[I/O cables. 

| 
|Local-This status should 
Inot occur. Replace card 
|B03/C03. 

| 
| 


Table Continued on Next Page 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
None. | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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TABLE 4-5. STATUS CODES (Contd) 


Status Description CE Action 


| 
| 
aS Na ee eae ee Enea P RN COEy Coc eee ae ee fee eT 
: | 
EEOE |Not used. | 
| 


EEOF [Tried to put drive in FTU 
|mode (60) or diagnostic 
|mode (62) while drive was 


| 
| 
| 
l[Ensure LOCAL/REMOTE 
| 
| 
|in Remote mode. | 
| 
| 
| 
| 
| 


switch on card at BO03/ 
C03 is set to Local. 


| 
EE10 |Not used. 
thru | 
EEFC | 
| 
| | 
EEFd |Data from a parameter entry|Operate CLEAR switch to 
|(8X) has been stored in lend panel activity. 
|memory. | 
| 
| 
|Not used. 
| 
| 
EEFF |The diagnostic control None. 


| 

| 

| 

| 

| 

| 
|panel is initialized and | 
|ready. This occurs when | 
lac power is turned on or | 
lafter a clear from the 
[diagnostic control panel. | 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


= 


NOTE: Refer to section 4 Introduction for adjustments re- 


quired when certain cards/components are replaced. 


| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| : 
| EEFE | 
| | 
| | 
| | 
| | 
| | 
| 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 


4-18 83323580 E 


TABLE 4-6. T & D ERROR CODES 


| | 

| Error Description | CE Action 
Code | | 

| | 


———_—_————===EEE 


|Servo RAM error. Data read|Replace card AO5. 
[did not compare with data | 
lwritten. 


| 

F1l1F |Servo ROM error. Prewrit- 
lten data plus check sum did 
[not equal zero. 


| 

F12F |Servo PIA error. Data 
[loaded did not compare with 
|data read. 


ry 
fe 
© 
try 


Replace card A0O5. 
Replace card AOQ5. 


| 

F13F [Servo timer error. Replace card AOS. 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
: 
F14F |Velocity PeaseceoEy DAC. |Replace cards AO5, 
[Analog output did not com- |B02/C02. 

|pare to predetermined | 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


lvalue. 
| 
| 
F1L5SF {Comparator DAC error. 
[Analog output did not con- 
[pare to predetermined 
|value. 
| 
| 
F16F [Servo hardware test error. 
[Failure occurred while re- 
lporting results of tests 
110, 11, 12, and 13. 
| 
| 
F17F {Reset velocity DAC error. 
[Velocity DAC was not set to 
|zero. 
| 


NOTE: Refer to section 4 Introduction for adjustments re- 


quired when certain cards/components are replaced. 


Table Continued on Next Page 


Replace cards A0O6, 
B02/CO02z. 


Replace card AO5. 


Replace card AO5. 
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TABLE 4-6. T & D ERROR CODES (Contd) 


| | 
Error | Error Description | CE Action 
Code | | 
| | 
F18F |Servo status test error. |Replace cards AO5, 
|Failure occurred while |B03/C03. 


[transmitting servo status | 

|from the servo MPU to the 

|T & D MPU. 

| 

| 
F19OF |Track following error. The 

[track following position 

{signal exceeded predeter- 

[mined positive and negative 

lsignal levels. 


Replace card A0O5. 


FILAF |Inner guardband error. i eae cards B04/C04, 
|Inner guardband not de- 
ltected. 
| 
| 
F1bF | 
‘a 2 not detected. AOS. 
| 
F1ICF [Drag error. Outer guard- Replace cards AO5. 
|bands were not detected 
lbefore timer timed out. 
| 
| 
F1dF |Servo MPU error. Replace card AO5. 
| 
| 
FPLEF |Clear seek word error. Replace card AOQ5. 
|\Seek word was not set to 
|zero. 
| 
| 
FILFF [Enable servo communication |Replace cards A0O5, 
lerror. Failure occurred {B03/C03. 
[while enabling servo con-_ | 
|munication. | 


NOTE: Refer to section 4 Introduction for adjustments re- 


quired when certain cards/components are replaced. 
Table Continued on Next Page 


| | 
| | 
: ! 
| 

| | 
| | 
| | 
| | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| [A | 
| | 
| | | 
| | | 
| Guardband 2 error. Guard- |Replace cards B04/C04, | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
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TABLE 4-6. T & D ERROR CODES (Contd) 


A06. 

- Check logging areas 
(BO-CF, DO-EF) for 
additional error 

ee | | codes. 

NOTE: Refer to section 4 Introduction for adjustments re- 


quired when certain cards/components are replaced. 


Table Continued on Next Page 


| 
| 1. Replace cards A04, 
| 

| 2 

| 

| 


| | | | 
| Error | Error Description | CE Action | 
| Code | | | 
ee, Sere ener nee ee I ee eee eee: Seeeee eee ee eee) 
| | | 
| F20F |Disable servo communica- |Replace cards A0O5, | 
| ltion. Failure occurred |B03/C03. | 
| [while disabling servo com- | | 
| |munication. | | 
| | | | 
| | | | 
| F211 [Servo seek velocity too |1. Perform velocity | 
| |slow. | adjustment. Refer | 
| | to manual 2, section | 
| | | 2C; | 
| | |2. Replace card A06. | 
| | | | 
| F217 [Seek error during full |Check error logging area| 
| {length seek. | (DO-EF) to determine | 
| | lexact cause of seek er- | 
| | [ror and refer to that | 
| | [error for CE action. | 
| | | | 
| F21F [Servo seek velocity too |1. Perform velocity | 
| |fast. | adjustment. Refer | 
| | | to manual 2, section | 
| | | aC. | 
| | |2. Replace card A0O6. | 
| | | | 
| | | | 
| F220 [AGC output not logical "0" |Replace card A0Q4. | 
| [during a ready condition. | | 
| | | 
| | | | 
| F230 [Excessive overshoot oc- |Replace cards A04, AO6. | 
| [curred during a seek. | | 
| | | | 
| | | 
| F231 Overshoot error. | | 
| | | 
| | | 
| | | 
| | | 
| | 
| | 
| | 
| | 
| 
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fA 
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BO 

~~ 


TABLE 4-6. T & D ERROR CODES (Contd) 


! 

| | BO5/cC05. 

| |2. Check error logging 

| | area (DO-EF) for ad- 
| | ditional error codes. 
| | 
| | 


NOTE: Refer to section 4 Introduction for adjustments re- 


quired when certain cards/components are replaced. 


Table Continued on Next Page 


| | | 
| Error | Error Description | CE Action | 
| Code | | [ 
eee eee ee ee eee ee ee 
| | | 
| F232 |No fine servo. |Replace cards A0O4, AO6. | 
| 

| | | | 
| F240 |Positive and negative pos- |Replace cards A04, AO6. | 
| [ition signals are not with-| | 
| lin 40 millivolts of each | | 
| l|other. | | 
| | | | 
| | | | 
| F250 [Servo head output not log- |Replace card A04. | 
| lical "0" during a ready | | 
| |condition. | | 
| | | 
| | | 
| F260 |Odd or even over 2 output |Replace cards A04, | 
| |amplitude was not +2.0 V |BO02/CO02. | 
| (1+0.5 V. . | | 
| | | | 
| | | | 
| F27F |Reset comparator DAC error.|Replace card A0O6. | 
| |Comparator DAC was not re- | | 
| |lset to zero. | | 
| | | | 
| | | | 
| F290 |Index pulses were not re- {Replace cards BO4/C04, (| 
| [ceived at the proper inter-|A01, B02/C02. | 
: lvals. | : 
| F302 |No RTZ was executed when an|Replace cards AO5, AO6, | 
| on was issued. isles A04, B03/C03. 
| | 
| F303 Seek error during an RTZ. |1. Replace cards AOl, | 
| 

| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 


nS 
1 

BO 

NO 
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TABLE 4-6. T & D ERROR CODES (Contd) 


| 
Error | Error Description CE Action 
| 


| 
| | 


NOTE: Refer to section 4 Introduction for adjustments re- 


quired when certain cards/components are replaced. 


Table Continued on Next Page 


| | 
| | 
| | 
| | 
| F306 [Cylinder register not equal|Replace cards A0O5, | 
| lto 00 after an RTZ. 1B03/C03, B02/C02. | 
| | 
| F313 lSeek error after a zero |Check error logging area| 
| |track seek was issued. | (DO-EF) to determine | 
| | lexact cause of seek er- | 
| | lror and refer to that | 
| | lerror for CE action. | 
| F315 [Seek error ‘on a forward |1. Replace cards A06, | 
| |lshifted bit seek. | AOS. | 
| | 

| | |2. Check error logging | 
| | area (DO-EF) for ad- | 
| | | ditional error codes. | 
| | | | 
| F316 [Cylinder register contains |Replace cards A05, BO2/ | 
| {wrong cylinder. |CO2, BO3/C03, BOS5/CO5. =| 
| | | 
| | | | 
| F317 |\Seek error after a zero {Check error logging area| 
| [track seek was issued. |(DO-EF) to determine ex-| 
| | lact cause of seek error | 
| | land refer to that error | 
| | [for CE action. | 
| | | | 
| | | | 
| F318 |Carriage movement during a |Replace card AO5. | 
| [zero track seek. | | 
| | | | 
| | | 
| F319 |No carriage movement after |Replace cards BO2/C0O2, (| 
| la forward seek was issued. |A05. | 
| | | | 
| | | | 
| F31A |After a forward seek was |Replace cards BO2/C0O2, (| 
| |issued carriage movement |A05. | 
| lwas in the reverse dir- | 
| [tion. | | 
| | | 
| | 
| | 
| | 
| | 
| | 
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TABLE 4-6. T & D ERROR CODES (Contd) 


NOTE: 


Refer to section 4 Introduction for adjustments re- 


quired when certain cards/components are replaced. 


Table Continued on Next Page 


| | | | 
| Error | Error Description | CE Action | 
| Code | | | 
ea ce |__ | 
| | | 
| F31F [Seek error during shift |1. Replace cards A06, | 
| [bit seek. | AO5, AO4. | 
| | |2. Check logging areas | 
| | | (BO-CF, DO-EF) for | 
| | | additional error | 
| | | codes. | 
| | | | 
| F320 |Index pulse generation was |Replace cards AOl, | 
| ‘aici ‘italia BO2/C02. | 
| 
| | | | 
| F330 |\Squelch and read gate gen- |Replace cards AOl, | 
| leration was incorrect. 1B05/C05, B04/C04, | 
| | |B02/Cc02. | 
| | | | 
| | | | 
| F340 |AGC output not a logical [Replace card A04. | 
| ["1" during a not ready con-| | 
| |dition. | 
| | | | 
| | | | 
| F350 |One or more fault latches |Replace cards BO4/C04, _ | 
| |lcould not be set or reset. |B02/C02, BO5/C05, AO8, | 
| | |A06. | 
| | | | 
| F360 |One or more movable heads’~ |Replace cards BO5/C05, (| 
| ‘imate not be selected. arent : 
| | | | 
| F370 |One or more head arm groups|Replace cards BO5/CO05, (| 
| |(2 arms each) could not be |B02/C02. | 
| |selected. | | 
| | | | 
| | | | 
| F380 |One or more fixed heads [Replace cards BO5/C05, | 
| [could not be selected. {A05. | 
| | | 
| | | | 
| F390 [Write zone decoding was in-|Replace cards BO5/C05, | 
| |correct. |A06. 
| 
| | 
| | 
| | 
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TABLE 4-6. T & D ERROR CODES (Contd) 


| | 

Error | Error Description | CE Action 
| | 
| | 


rx 
a) 
od 
Ww 


Seek error during an RTZ. |1. Replace cards A06, 
| AOS. 
|2. Check error logging 
| area (DO-EF) for ad- 
| ditional error codes. 
| 
F3A4 Servo seek velocity too |1. Perform velocity 
| adjustment. Refer 
| to manual 2, section 
| 2C. 
| 2. Replace cards A0Q6, 
| 
| 
| 
| 
| 
| 
| 
| 


A04. 


F3A5 


am 


Servo seek velocity too - Perform velocity 
adjustment. Refer to 
Manual 2, section 2C. 


2. Replace cards A0Q6, 


track seek was issued. | ({D0-EF) to determine ex- 
lact cause of seek error 
land refer to that error 
|for CE action. 
F3A8 Carriage movement during a |Replace card AO5. 
zero track seek. 
F3Ab Seek error. |Check error logging area 
| (DO-EF) to determine ex- 
lact cause of seek error 
land refer to that error 
{for CE action. 
| 
Seek error while timing |1. Replace cards A06, 
seeks. | A005, A0OQ4. 
|2. Check logging areas 
| (BO-CF, DO-EF) for 
| additional error 
| | codes. 
NOTE: Refer to section 4 Introduction for adjustments re- 


| quired when certain cards/components are replaced. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
F3A7 [Seek error after a zero |Check error logging area 

| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
F3AF | 
| 

| 

| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
A0Q4,. | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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TABLE 4-6. T & D ERROR CODES (Contd) 


| | 
Error | Error Description | CE Action 
Code | | 
| | 
| | 
F3bb |Low frequency write fault 1. Replace cards 
[during a sequential record B04/C04, C08, AOl, 
|write. A0Q2, -YYV (on 
deck), -YMV (on 
deck). 

|2. Check R/W cabling 
between deck and 
logic chassis. 

3. Use TB216 FT" for 
additional read/ 
write testing. 

F3bC Low frequency read error or|l. Replace cards C08, 


| 

| 

| 

| 

| 

| | 
| | 
| | 
| | 
| | 
| 

| | 
| | 
| | 
| | 
| | 
| | 
| | 
r | | 
| B03/C03, AOQ2, BO6/ | 
| C06, A0O6, B04/C04, | 
| A0Ol, -YYV (on deck), | 
| | =-YMV (on deck). | 
|2. Check R/W cabling | 
| between deck and | 
| | 

| | 
| | 

| | 
| | 

| | 

| | 

| | 
| | 

| | 
| | 

| | 
| | 

| | 

| | 

| | 

| | 

| | 

| 

| 

| 


fault during a sequential 
record read. 


loyic chassis. 

3. Use TB216 FLU for 
additional read/ 
write testing. 


F3bd High frequency write fault 


during a one record write. A04, BO3/C03, -YYV 

(on deck), -YMV (on 

deck). 

Check R/W cabling 

between deck and 

logic chassis. 

3. Use TB216 FTU for 
additional read/write 
testing. 


l1.:' Replace cards AOl, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 2 
| 

| 

| 

| 

| 

| 

| 

| 


eee. TT ge cee Le eg ee 
NOTE: Refer to section 4 Introduction for adjustments re- | 


| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
quired when certain cards/components are replaced. @ 
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TABLE 4-7. POWER UP/DOWN ERROR CODES 


CE Action 


| 
Error | Error Description 
Code | 

| 


| 
| 
| 
| 
ne 


|High frequency read error 
lor fault during a one rec- 
lord read. 


- Repiace cards 
BU6/C06, C08, 
BO03/C03, -YYV (on 
deck), -YMV (on 
Bee 

Check R/W cabling 
between deck and 
oe chassis. 
Use TB216 FTU for 
additional read/ 
write testing. 


ry 
WW 
oO 
ty 


FFOO Motor not up to speed. Replace cards 
Rete A04, B03/C03 
Check drive motor 
belt. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
- Check drive motor | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
it 
| 
| 
| 
| 


- 
e 


- Replace card BO3/ 03. 
- Replace brake. 


FFO2 Lost Ready. Replace cards B04/C04, 


A05, AO6. 


FFO3 PLO not locked on after 


three tries. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
FFO1 {Brake malfunction. 

| 
| 
| 
| 
| 
| 
| 
: Replace cards AQ3- A004. 
| 

| 

| 

| 

| 

| 

| 


|1 
| 
| 
| 
| 
| 2 
| 
| 
| 3 
| 
| 
| 
| 
| 
| 
| 
| 
| 3 
| thermal breaker. 
| 
| 
[1 
| 2 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


NOTE: Refer to section 4 Introduction for adjustments re- 


quired when certain cards/components are re: caced. 


Table Continued on Next Page 
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TABLE 4-7. POWER UP/DOWN ERROR CODES (Contd) 


| 
Error | Error Description CE Action 
| 


FFO4 [Error in self-testing 1. Replace cards B03/ 
{[PIA l. C03, BO2/C02 
| 2. Check -VMV card (in 
dc power supply) and 
associated wiring for 
bent/broken pins, 
seating, etc. 
3. Check -VWV card (in 
T&D control panel) 
and associated wiring 
for bent/broken pins, 
seating, etc. 
4. Replace -VMV card in 
dc power supply. 
5. Replace -VWV card in 
T&D control panel. 
Ts 
2% 
3 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| | 
FFOS5 Error in self-testing Replace cards B0O3/ | 
PIA 2. C03, BO2/C02. | 
Check -VMV card (in | 
dc power supply) and | 
associated wiring for| 
bent/broken pins, | 
seating, etc. | 
Check -VWV card (in | 
T&D control panel) | 
and associated wiring| 
for bent/broken pins, | 
seating, etc. | 
Replace -VMV card in | 
dc power supply. | 
Replace -VWV card in | 
T&D control panel. | 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


8 oS 
e 


un 
e 


NOTE: Refer to section 4 Introduction for adjustments re- 


quired when certain cards/components are replaced. 
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TABLE 4-7. POWER UP/DOWN ERROR CODES (Contd) 


| | 
Error | Error Description | CE Action 
Code | | 
| | 
Fe gat ge ee oe ee eee eeee eed, sg 
FF 06 |Error in self-testing [1. Replace cards 


[PIA 5. | B03/C03, BO2/C02. 

| | Check -VMV card (in 
dc power supply) and 
associated wiring for 
bent/broken pins, 
seating, etc. 
Check -VWV card (in 
T&D control panel) 
and associated wiring 
for bent/broken pins, 
seating, etc. 

- Replace -VMV card in 
dc power supply. 

- Replace -VWV card in 
T&D control panel. 


FFO7 
B02/C02, BO3/C03. 
Check -VMV card (in 
dc power supply) and 
associated wiring for 
bent/broken pins, 
seating, etc. 

Check -VWV card (in 
T&D control panel) 
and associated wiring 
for bent/broken pins, 
seating, etc. 

Replace -VMV card in 
dc power supply. 
Replace -VWV card in 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| T&D control panel. 
| 

| 

| 

| 


NOTE: Refer to section 4 Introduction for adjustments re- 


quired when certain cards/components are replaced. 
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| 

| 

| 

| 

| 

| 

| 

[2% | 
| | 
| | 
| | 
| | 
EP | 
| | 
| | 
| | 
| | 
| 4 | 
| | 
[5 | 
| | 
| | 
| | 
Error in self-testing PIA 9|1. Replace cards | 
| | 
| 2. | 
| | 
| | 
| | 
| | 
13. | 
| | 
| | 
| | 
| | 
14. | 
| | 
|5. | 
| | 
| | 
| | 
| | 
| | 
| 

| 

| 

| 

| 
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TABLE 4-7. POWER UP/DOWN ERROR CODES (Contd) 


| | | 

Error | Error Description | CE Action | 

Code | | | 
| | 


FFO8 [Error in self-testing PIA 1. Replace cards 
|10. B02/C02, B03/CO03. 

2. Check -VMV card (in | 
dc power supply) and | 
associated wiring for| 
bent/broken pins, 
seating, etc. | 

3. Check -VWV card (in 

T&D control panel) 

and associated wiring 

for bent/broken pins, 
seating, etc. 

4, Replace -VMV card in 

dc power supply. 

- Replace -VWV card in 

T&D control panel. 


| 
| 

| | 

| | 

| 
| | 
| | 
| | 
| | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| [5 | 
| | | 
| | | 
| | | 
FFO9 [Error in self-testing PIA |1. Replace cards | 
J11. | B02/C02, BO3/CO3. | 
|2. Check -VMV card (in | 
| | dc power supply) and | 
| | associated wiring for| 
| | bent/broken pins, | 
| | seating, etc. | 
| 13. Check -VWV card (in | 
| | T&D control panel) | 
| | and associated wiring | 
| | for bent/broken pins, | 
| | seating, etc. | 
| |4. Replace -VMV card in | 
| | dc power supply. | 
| a Replace -VWV card in | 
| | 
| | | 
| | | 
| | | 
| | 
| | 


T&D control panel. 


| 
| 
NOTE: Refer to section 4 Introduction for adjustments re- | 
| 
| 
| 


quired when certain cards/components are replaced. 
Table Continued on Next Page 
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TABLE 4-7. POWER UP/DOWN ERROR CODES (Contd) 


CE Action 


| 
Error | Error Description 
Code | 

| 


(i (i al 
FFOA [Error in self-testing PIA 1. Replace cards 
}12. BO02/C02, B03/CO03. 
| 2. Check -VMV card (in 
dc power supply) and 
associated wiring for 
bent/brceken pins, 
Seating, etc. 

3. Check -VWV card (in 
T&D control panel) 
and associated wiring 
for bent/broken pins, 
seating, etc. 

4. Replace -VMV card in 
dc power supply. 

5. Replace -VWV card in 
T&D control panel. 


FFOb 
timer l. BO03/C03, BO2/C02. 

2. Check -VMV card (in 
dc power supply) and 
associated wiring ior 
bent/broken pins, 
seating, etc. 

3. Check -VWV card (in 
T&D control panel) 
and associated wiring 
for bent/broken pins, 
seating, etc. 

4. Replace -VMV card in 
dc power supply. 

5. Replace -VWV card in 


| 

[ 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

Error in self-testing |1. Replace cards 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| T&D control panel. 
| 
| 
| 
| 
| 


NOTE: Refer to section 4 Introduction for adjustments re- 


quired when certain cards/components are replaced. 


Table Continued on Next Page 
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TABLE 4-7. POWER UP/DOWN ERROR CODES (Contd) 


| 

Error Description | CE Action 
| 
| 


1. Replace cards 
B03/C03, BO2/CO02. 

- Check -VMV card (in 
dc power supply) and 
associated wiring for 
bent/broken pins, 
seating, etc. 

- Check -VWV card (in 
T&D control panel) 
and associated wiring 
for bent/broken pins, 
Seating, etc. 
Replace -VMV card in 
dc power supply. 

5. Replace -VWV card in 


FFOC [Error in self-testing 
[timer 2. 


| 2 


3 


4. 


T&D control panel. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
FFOd Error in self-testing 1. Replace cards | 
|EPROM 4. B03/C03, BO2/C02. | 
Check -VMV card (in | 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| | 2 
| | dc power supply) and 
| | associated wiring for 
| | bent/broken pins, 
| | seating, etc. 
| 13. Check -VWV card (in 
| | T&D control panel) 
| | and associated wiring 
| | for bent/broken pins, 
| | “seating, etc. 
| 14. Replace -VMV card in 
| | dc power supply. 
| [5. Replace -VWV card in 
| | T&D control panel. 
| | 
| | 
| | 
| | 
| | 


NOTE: Refer to section 4 Introduction for adjustments re- 


quired when certain cards/components are replaced. 
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TABLE 4-7. POWER UP/DOWN ERROR CODES (Contd) 


Error CE Action 


| 

| Error Description 
Code | 

| 


ry 
rzj 
© 
e9) 


[Error in self-testing 
|EPROM 3. 


1. Replace cards 
B03/C03, BO2/C02. 
Check -VMV card (in 
dc power supply) and 
associated wiring for 
bent/broken pins, 
Seating, etc. 

Check -VWV card (in 
T&D control panel) 
and associated wiring 
for bent/broken pins, 
seating, etc. 

Replace -VMV card in 
dc power supply. 
Replace -VWV card in 
T&D control panel. 


NO 
e 


WW 
a 


> 
e 


U1 
e 


FF OF Error in self-testing 


EPROM 2. 


Replace cards 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
B03/C03, BO2/CO02. | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


ye] 
e 


Check -VMV card (in 
dc power supply) and 
associated wiring for 
bent/broken pins, 
Seating, etc. 

Check -VWV card (in 
T&D control panel) 
and associated wiring 
for bent/broken pins, 
Seating, etc. 

Replace -VMV card in 
dc power supply. 
Replace -VWV card in 
T&D control panel. 


WW 
e 


Ba 
e 


un 
e 


_— 
® 


NOTE: Refer to section 4 Introduction for adjustments re- 


quired when certain cards/components are replaced. 
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TABLE 4-7. POWER UP/DOWN ERROR CODES (Contd) 


| | 
Error | Error Description | CE Action 
Code | | 
| | 
py ee re rs Re ee ee 
FF1O [Error in self-testing [1. Replace cards 
|EPROM l. | B03/C03, BO2/CO2. 


Check -VMV card (in 
dc power supply) and 
associated wiring for 
bent/broken pins, 
seating, etc. 

Check -VWV card (in 
T&D control panel) 
and associated wiring 
for bent/broken pins, 
seating, etc. 

Replace -VMV card in 
dc power supply. 
Replace -VWV card in 
T&D control panel. 


| 

| 

| 

| 

| 

| 

bee | 
| | | 
| | | 
| | | 
| | | 
| | 3. | 
| | | 
| | | 
| | | 
| | | 
| | 4. | 
| | | 
| [5. | 
| | | 
| | | 
| | | 
FF11 [Error in self-testing |1. Replace cards | 
|RAM l. | B03/C03, BO2/CO2. | 
| {2. Check -VMV card (in | 
| | dc power supply) and | 
| | associated wiring for| 
| | bent/broken pins, | 
| | seating, etc. | 
| |3. Check -VWV card (in | 
| | T&D control panel) | 
| | and associated wiring | 
| | for bent/broken pins, | 
| | seating, etc. | 
| |4. Replace -VMV card in | 
| | dc power supply. | 
|5. Replace -VWV card in | 
| | T&D control panel. | 
| | 

| | | 
| | | 
| | | 
| | | 
| 

| 

| 

| 

| 


NOTE: Refer to section 4 Introduction for adjustments re- 


quired when certain cards/components are replaced. 
fable Continued on Next Page 
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TABLE 4-7. POWER UP/DOWN ERROR CODES (Contd) 


| 

Error Description | CE Action 
| 
| 


Error in self-testing 
RAM 2. 


1. Replace cards 
B03/C03, BO2/CO02. 

2.- Check -VMV card (in 
dc power supply) and 
associated wiring for 
bent/broken pins, 
seating, etc. 

3. Check -VWV card (in 
T&D control panel) 
and associated wiring 
for bent/broken pins, 
seating, etc. 

4. Replace -VMV card in 
dc power supply. 
Replace -VWV card in 
T&D control panel. 


FF13 
Check air pressure 
switch. 

3. Check blower. 


FF14 V MPU dropped below 


V. 


1. Replace cards 
B02/C02, BO03/C03. 

2. Check wiring in ac 
power supply. 


FFL5 Not used. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| - 
| - 
| 
| 
| 
| 
| 
! 
FF16 [Failed to reach Up to Speed|1l. Check drive motor 

lon second try. Pick Out belt. 

lsent to next drive. Check drive motor 


| thermal breaker. 
| 3. Replace cards 

| 

| | AOl. 


BO04/C04, AOQ4, AO3, 
NOTE: Refer to section 4 Introduction for adjustments re- 
quired when certain cards/components are replaced. 


Table Continued on Next Page 


“BO 
e 


| 

| 

| 

| 

| 

| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| 
| | 
| | 
| 
| | 
| | 
No air pressure. |1. Replace card B03/C03. | 
| 2 | 
| | 
| | 
| | 
| | 
| 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| 

| 

| 

| 

| 
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TABLE 4-7. POWER UP/DOWN ERROR CODES (Contd) 


| 

Error | Error Description CE Action 
| 
| 


1. Check to ensure all 
circuit breakers are 
on. 

Replace card B03/C03. 
Check for faulty 
circuit breaker. 
Check wiring associ- 
ated with circuit 
breakers. 

Suspect de thermal 
protector on + 5 V 
regulator card (-GVD) 
in dc power supply. 


ry 
ra 
—_— 
~J 


{Cannot turn on dc power. 
[Circuit breaker(s) are not 


> W BRO 
e e 


LS 3 
e 


bd 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Check to ensure all | 
circuit breakers are | 
on. | 
Replace card B03/C03. | 
Check for faulty : 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


DC power was turned on but 
a Circuit breaker has 
tripped. 


WJ NO 


Circuit breaker. 
Check wiring associ- 
ated with circuit 
breakers. 

Suspect dc thermal 
protector on +5 V 
regulator card (-GVD) 
in dc power supply. 


& 
° 


LS. 
e 


Replace card B03/C03. 
Check air pressure 
Switch. 

3. Check blower. 


Lost air pressure. 


OT ae 
e 


FFL1A PLO lost lock. Replace cards AOQ3, AQ4. 


NOTE: Refer to section 4 Introduction for adjustments re- 


quired when certain Ccards/components are replaced. 
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TABLE 4-7. POWER UP/DOWN ERROR CODES (Contd) 


| | 
Error | Error Description | CE Action 
Code | | 
| | 
ee ee 
FF1b |Lost speed while trying to |1. Check drive motor 


thermal breaker. 

2. Replace cards BO04/ 
C04, A0O4, AO3, AOl. 
Check drive motor 


{lock on PLO. 


150 milliseconds. 1B03/C03. 
| | 


NOTE: Refer to section 4 Introduction for adjustments re- 


quired when certain cards/components are replaced. 


Table Continued on Next Page 


| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | | | 
| | | | 
| | [3 | 
| | | belt. | 
| | | | 
| | | | 
| FFI1C |First seek took too long. |1. Replace card AOl, | 
| | | A04, AOS, AO6, | 
| | | Seti | 
| | |2. Suspect power amp | 
| | inhibit relay (K1) | 
| | | on + 5 V regulator | 
| | | card (-GDV) in dc | 
| | | power supply. | 
| | | | 
(| | | | 
| FFld |Index Mark or Sector Mark |Replace cards BO04/C04, | 
| ‘poe at I/O. |AO8, AOl. | 
| | | 
| | | | 
| FF1E |RAM 1 not installed. [Replace card B03/C03. | 
| | | | 
| | | | 
| FFLF on 2 not installed. [Replace card B03/C03. | 
| | | 
| | | | 
| FF20 |Not used. | 
| | | | 
| | 
| FF21 {Not used. | | 
| | | | 
| | | | 
|} FF22 |Not used. | 
| | | | 
| | | 
| FF23 |No A/D data ready within [Replace cards BO2/C02, ‘| 
| | 
| | 
| | 
| | 
| 
| | 
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TABLE 4-7. POWER UP/DOWN ERROR CODES (Contd) 


| 

Error | Error Description CE Action 
| 
| 


FF24 |DC master clear pulse not Replace card B03/C03. 
|functioning. 
| 
FF25 |Power on master clear not Replace card B03/C03. 
|functioning. 
: 
FF26 |-36 V dropped below -36 V. » Replace cards B02/ 
as: B03/C03. 
| Check wiring in dc 
| power supply. 
| 
FF27 |Not used. 
thru | 
FF3F | 
| 
| 
Replace card B03/C03. 


[limit exceeded for voltage 

Imonitor D2 on -VMV card. dc power supply. 

- Check -VMV card (in 
dc power supply) and 
associated wiring for 
bent/broken pins, 
seating, etc. 

Suspect + 5 V MPU 
regulator board 
(-VLV) in ac power 
Supply. 


| 
| 
| 
| 
| 
| 
[1 
| 
| 2 
| 
| 
| 
| 
| 
| 
| 
| 
FF 40 |Ground reference upper }1. 
i Replace -VMV card in 
[3 
| 
| 
| 
| 
| 4 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


NOTE: Refer to section 4 Introduction for adjustments re- 


quired when certain cards/components are replaced. 
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TABLE 4-7. POWER UP/DOWN ERROR CODES (Contd) 


| 
Error | 
| 
| 


PF 42 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|U 
| + 
| 
| 
| 
| 
| 
| 
FF43 |U 
| - 
| 
| 
| 
| 
| 
| 
FF 44 | U 
|- 

| 

| 

| 

| 

| 

| 


ee ee Oe Se ae eee ee a Nee eR ee eee ee eee eee 
FF 41 |Ground reference upper [1. Replace card B03/C03. 
[limit exceeded for voltage 

|monitor D4 on -VMV card. 


NOTE: Refer to section 4 Introduction for adjustments re- 


quired when certain cards/components are replaced. 


| 

Error Description | CE Action 
} | 
| 


- Replace -VMV card in 
dc power supply. 

3. Check ~-VMV card (in 
dc power supply) and 
associated wiring for 
bent/broken pins, 
Seating, etc. 

4. Suspect + 5 V MPU 
regulator board 
(-VLV) in ac power 
Supply. 


nes limit exceeded for 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

|1. Replace cards 

| B03/C03, BO2/C02. 

|2. Replace -VMV card in 

| dc power supply. 

|3. Check +10 V power 

| source. 

| 

pper limit exceeded for | 
36 V, line side. | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


l. Replace cards 
B03/C03, BO2/CO02. 

2. Replace -VMV card in 
dc power supply. 

3. Check -36 V power 
Supply. 


a. limit exceeded for 1. Replace cards 
B03/C03, BO2/C02. 

2. Replace -VMV card in 
dc power supply. 

3. Check -10 V power 


source. 


Table Continued on Next Page 
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TABLE 4-7. POWER UP/DOWN ERROR CODES (Contd) 


quired when certain cards/components are replaced. 


Table Continued on Next Page 


| | | | 
| Error | Error Description | CE Action | 
| Code | | 
| | = | 
| | | 
| FF45 |Upper limit exceeded for |1. Replace cards | 
| |-36 V, load side. | B03/C03, BO2/C02. | 
| | |2. Replace -VMV card in | 
| | dc power supply. | 
| | 13. Check -36 V power | 
| | | source. | 
| | | | 
| | | | 
| FF46 |Upper limit exceeded for |1l. Perform +5 V adjust- | 
| [+5 V. | ment. Refer to man- | 
| | | ual 2, section 2C. | 
| | |2. Replace cards | 
| | | B03/C03, BO2/CO02. | 
| | |3. Replace -VMV card in | 
| | dc power supply. | 
| | |4. Replace -GDV card in | 
| | | dc power supply. | 
| | [5. Check +5 V power | 
| | source. | 
| | | | 
| FF47 |Always zeroed by firmware. |1. Replace card B03/CO03. | 
| | |2. Replace -VMV card in | 
| : ! dc power supply. : 
| 
| FF48 |Unable to determine bit |l1. Replace card BO03/C0O3.| 
| |that indicated error. |2. Replace -VMV card in | 
| | | dc power supply. | 
| | | 
| | | | 
| FF49 |Not used. | | 
| | | 
| | | | 
| FF4A [Upper limit exceeded for [l. Perform +5 V MPU | 
| [+5 V MPU. | adjustment. Refer to | 
| | | manual 2, section 2C. | 
| | |2. Replace cards | 
| | | B03/C03, BO2/C02. | 
| | |3. Check wiring in ac | 
! | | power supply. | 
pee eee ee eee oe are ee 
| 
| | 
| | 
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TABLE 4-7. POWER UP/DOWN ERROR CODES (Contd) 


Error Description CE Action 


| 
| 
Code | 
| 


— Gee euees Ge ame G8 CEE awe eee Gee exes SE comme Gees Coe ce come cm cee ce cee ee cee mem coe oe eee Oem ee wee cee eee COO ee ewe owe eee, Se ee oe ewe ee CO cee ee come ore ee 


Not used. 


1. Perform -5 V adjust- 
ment. Refer to man- 
ual 2, section 2C. 

2. Replace cards 
BO03/C03, BO2/C02. 

3. Replace -VMV card in 
dc power supply. 

4. Replace -GDV card in 

. dc power supply. 

5. Check -5 V power 

source. 


mete limit exceeded for 


FF51 Always zeroed by firmware. |1. Replace card B03/C03. 
2. Replace -VMV card in 


dc power supply. 


FF52 Upper limit exceeded for 


+24 V. 


l. Replace cards 
B03/C03, BO2/CO02. 

2. Replace -VMV card in 
power supply. 

3. Check +24 V power 
source. 


FF53 Always zeroed by firmware. - Replace card B03/C03. 
- Replace -VMV card in 


| 
| 
| 
| 
|U 
|- 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| dc power supply. 
| 

| 

| 

| 

| 


NOTE: Refer to section 4 Introduction for adjustments re- 


quired when certain cards/components are replaced. 


Table Continued on Next Page 
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TABLE 4-7. POWER UP/DOWN ERROR CODES (Contd) 


Error Description CE Action 


| 
| 
| 
7 | 
wie ‘dias Kiedis amiaiial dee. 1k. eae 
PF54 pper limit exceeded for 1. Replace cards 

24 V. — B02/CO2. 
Replace -VMV card in 


dc power supply. 
Check -24 V power 


Supply. 


FF55 Replace card B03/C03. 
. Replace -VMV card in 


dc power supply. 


Always zeroed by firmware. 


| 

| 

! 
| 

| | 

| | 

| 2 | 

| | 

[3 | 

| | 

| | 

| | 

[1 | 

| 2 | 

| | 

| | 

| | 

FF 56 [1. Replace card B0O3/CO3. | 
{2. Replace -VMV card in | 
| dc power supply. | 
[3. Check -VMV card (in | 
| dc power supply) and | 
| associated wiring for | 
bent/broken pins, | 
| | 
| 4 | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| 

| 

| 

| 

| 


Reference voltage upper 
limit exceeded for voltage 
monitor D2 on -VMV card. 


seating, etc. 

- Suspect + 5 V MPU 
regulator board 
(-VLV) in ac power 
Supply. 


FF57 1. Replace card B03/C03. 
2. Replace -VMV card in 
dc power supply. 

3. Check -VMV card (in 
dc power supply) and 
associated wiring for 
bent/broken pins, 
seating, etc. 

4. Suspect + 5 V MPU 
regulator board 
(-VLV) in ac power 


Supply. 


Reference voltage upper 
limit exceeded for voltage 
monitor D4 on -VMV card. 


NOTE: Refer to section 4 Introduction for adjustments re- 


quired when certain cards/components are replaced. 
Table Continued on Next Page 


4-42 83323580 E 


TABLE 4-7. POWER UP/DOWN ERROR CODES (Contd) 


B03/C03, BO2/C02. 
- Replace -VMV card in 
dc power supply. 
3. Check -36 V power 
source. 


1. Replace cards 
36 V, line side. 
2 


NOTE: Refer to section 4 Introduction for adjustments re- 


quired when certain cards/components are replaced. 


Table Continued on Next Page 


| | | | 
| Error | Error Description | CE Action | 
| Code | | | 
Eee ee ena ee a a | Seer ee 
| | | 
| FF58 |Unable to determine bit |l. Replace card BO3/CO3. | 
| |that indicated error. {2. Replace -VMY card in | 
| | | dc power supply. | 
| | | | 
| | | | 
| FF59 | | | 
| thru |Not used. | | 
| FFSF | | | 
| | | | 
| | | 
| FF66 [Always zeroed by firmware. |1. Replace card B03/C03. | 
| | |2. Replace -VMV card in | 
| | | dc power supply. | 
| | | 
| | | 
| | | | 
| | | | 
| | | | 
| | | | 
| FF61 |Always zeroed by firmware. [l1. Replace card B03/C03. | 
| | |2. Replace -VMV card in | 
| | | dc power supply. | 
| | | | 
| | | | 
| FF62 |Upper limit exceeded for |l. Replace cards | 
| [+10 V. | B03/C03, BO2/C02. | 
| | |2. Replace -VMV card in | 
| | | dc power supply. | 
| | |3. Check +10 V power | 
| | | source. | 
| | | 
| | | | 
| FF63 {Lower limit exceeded for | | 
| | - | | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | 
| | 
‘| | 
| | 
| 


83323580 E 


> 
5 

> 

W 


TABLE 4-7. POWER UP/DOWN ERROR CODES (Contd) 


| 
| Error Description CE Action 
Code | 
a a 
FF64 |Lower limit exceeded for 1. Replace cards 
|-10 V. B03/C03, BO2/CO2. 
| 2. Replace -VMV card in 
dc power supply. 
3. Check -10 V power 
source. 


FF65 1. Replace cards 
B03/C03, BO2/CO02. 

2. Replace -VMV card in 
dc power supply. 

3. Check -36 V power 
source. 


Lower limit exceeded for 
-36 V, load side. 


| 

| 

| 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
l. Perform +5 V adjust- | 
+5 V. ment. Refer to man- | 
ual 2, section 2C. | 

2. Replace cards | 
B03/C03, BO2/C02. | 

3. Replace -VMV card in | 
dc power supply. | 

4. Replace -GDV card in | 
dc power supply. | 

5. Check +5 V power | 
source. | 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| | 
FF66 |Lower limit exceeded for 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
FF 67 |Always zeroed by firmware. |1. Replace card B03/C03.. 
| 2. Replace -VMV card in 
| dc power supply. 
| 
| 
FF68 |Unable to determine bit 
[that indicated error. 
| 
| | 


NOTE: Refer to section 4 Introduccion for adjustments re- 


quired when certain cards/components are replaced. 


Table Continued on Next Page 


1. Replace card BO03/C03. 
2. Replace -VMV card in 


| 
| 
: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| dc power supply. 
| 

| 

| 

| 
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TABLE 4-7. POWER UP/DOWN ERROR CODES (Contd) 


ScRAAAES TEGGAMNGERERAAIRE AACR ed 
Error Description | CE Action 
a 
SS 
FF 69 |Not used. 
| 


| 
| 
Code | 
| 


FF6A |Lower limit exceeded for 1. Perform +5 V MPU 
[+5 V MPU. adjustment. Refer to 
| manual 2, section 2C. 
2. Replace cards 
B03/C03, BO02/C02. 
3. Check wiring in ac 
power supply. 
FF 6b Not used. 
thru 
FF 6F 
FF70 Lower limit exceeded for 1. Perform -5 V adjust- 
-5 V. ment. Refer to man- 
ual 2, section 2C. 
2. Replace cards 


B03/C03, BO2/C02. 

3. Replace -VMV card in 
dc power supply. 

4. Replace -GDV card in 
dc power supply. 

5. Check -5 V power 
source. 


FF71 Always zeroed by firmware. |1. Replace card B03/C03. 
2. Replace -VMV card in 
dc power supply. 
FF72 Lower limit exceeded for 1. Replace cards 


+24 V. B03/C03, BO2/CO2. 

2. Replace -VMV card in 
dc power supply. 

3. Check +24 V power 

| | source. 


NOTE: Refer to section 4 Introduction for adjustments re- 


quired when certain cards/components are replaced. 


Table Continued on Next Page 
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TABLE 4-7. POWER UP/DOWN ERROR CODES (Contd) 


| | 

Error | Error Description | CE Action 
| | 
| | 


[ia aaa: aii he aera ae 


FF73 Always zeroed by firmware. |1. Replace card B03/C03. 
|2. Replace -VMV card in 
dc power supply. 
FF74 ower limit exceeded for 1. Replace cards 
24 V. B03/C03, BO2/CO2. 
2. Replace -VMV card in 
dc power supply. 
3. Check -24 V power 
source. 
FF75 Always zeroed by firmware. |1. Replace card B03/C03. 
2. Replace -VMV card in 
dc power supply. 
FF76 Reference voltage lower Replace card B03/C03. 


- Replace -VMV card in 

dc power supply. 

3. Check -VMV card (in 
dc power supply) and 
associated wiring for 
bent/broken pins, 
seating, etc. 

4. Suspect + 5 V MPU 

regulator board 

(-VLV) in ac power 

supply. 


monitor D2 on -VMV card. 


| 

| 

| | 
| | 
| | 
| L | 
= | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
[limit exceeded for voltage | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| 


NOTE: Refer to section 4 Introduction for adjustments ce- 


quired when certain cards/components are replac:i. 
Table Continued on Next Page 
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Error 
Code 


FF 77 


FF78 


FF79 
thru 
FF8F 


FF9O 


FF91 


NOTE: 


83323580 


TABLE 4-7. POWER UP/DOWN ERROR CODES (Contd) 


| 
| Error Description 
| 
| 


|Reference voltage lower 
|limit exceeded foc voltage 
|monitor D4 on -VMV card. 


Unable to determine bit 
that indicated error. 


Seek error. 


No servo communication. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Not used. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Refer to section 4 Introduction for adjustments re- 


quired when certain cards/components are replaced. 


Table Continued on Next Page 


E 


FS rare a a 


4 
2. 
3 
2 


4 


1. 


1. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 2. 
| 

| 

| 

| 

| 

| 

| 

| 

| 


Replace cards A0Q5, 
BO02/C02, B03/C03. 


CE Action 


Replace card BO3/C03. 
Replace -VMV card in 
dc power supply. 
Check -VMV card (in 
dc power supply) and 
associated wiring for 
bent/broken pins, 
seating, etc. 

Suspect + 5 V MPU 
regulator board 
(-VLV) in ac power 
Supply. 


Replace card B0O3/CO3. 
Replace -VMV card in 
dc power supply. 


Replaze cards AOQ5, 
A06, B04/C04, and 
-YUV (Power amp) in 
dc power supply. 
Check logging areas 
(BO-CF, DO-EF) for 
additional error 
codes. 


TABLE 4-7. POWER UP/DOWN ERROR CODES (Contd) 


| | 
Error | Errox Description | CE Action 
Code | | 
A | 
FF92 Servo hardware fault. (1. Replace card AOS. 
|2. Check logging areas 
(BO-CF, DO-EF) for 
additional error 
codes. 
FF93 Not used. 
thru 
FFFE 
FFFF T & D MPU not active. Replace card B03/C03. 


NOTE: Refer to section 4 Introduction for adjustments re- 


quired when certain cards/components are replaced. 
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VERSION 3.0 TEST 

AND DIAGNOSTIC 
REFERENCE 
- TABLES 


EC te atid 


VERSION 3.0 TEST AND DIAGNOSTIC REFERENCE TABLES A 


Sa a 
INTRODUCTION 


This appendix contains reference tables for use during loading 
and execution of FTU and diagnostic tests. These pages may be 
re- movea and posted to serve as a handy quick-reference. 


NOTE 


This appendix applies to Version 3.0 only. 
Refer to Troubleshooting Applicability in 
Preface for explanation and location of in- 
formation on other versions. 
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TABLE A-l. DIAGNOSTIC TESTS 


00 Linked Series - Bypass Errors 
Ol Linked Series - Stop On Error 
02 Linked Series - One Pass Only 
03 Linked Series - DC Power On, Pack Stopped 
04 Linked Series - Drive Ready 
05 Linked Series - Test 03 and 04 One pass 
06 

thru Not used 

OF 

10 Servo RAM Test 

li Servo ROM Test 

12 Servo PIA Test 

13 Servo Timer Test 

14 Velocity DAC Test 

15 Comparator DAC Test 

16 Servo Hardware Test 

17 Reset Velocity DAC Test 

18 Servo Status Test 

19 Track Following Test 

1A Inner Guardband Test 

1B Guardband 2 Test 

1C Drag Test 

LD Servo MPU Test 

1E Clear Seek Error Word Test 

1F Enable Servo Communication 


Table Continued on Next Page 
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TABLE A-l. DIAGNOSTIC TESTS (Contd) 


Disable Servo Communication 
Velocity Gain Test 

AGC Test 
Overshoot Test 


Positive and Negative Position Test 


Servo Head Test 
Odd or Even Over 2 Test 
Reset Comparator DAC Test 


Average Access Time Test 


Index Test 
Not used 


3 Minute Delay 
RTZ Test 
Shift Bit Seek Test 
Index Bit Test 
Squelch and Read Gate Test 
Static AGC Test 
Fault/Control Test 
Head Select Test 
Movable Head Chip Select Test 
Fixed Head Select Test 

Write Zoning Test 


Table Continued on Next Page 
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TABLE A-l. DIAGNOSTIC TESTS (Contd) 


3A 
3B 


3C 
thru 
53 


54 
oh 
56 
57 
58 
59 
5A 
5B 
5C 
5D 
5E 
5F 
60 
61 
62 
63 


64 
thru 
6D 


6E 
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Test Name 


Seek Time Test 
Write/Read Test 


Not used 

EPROM 1 Part Number, High Order 

EPROM 1] Part Number, Low Order 

EPROM 2 Part Number, High Order 

EPROM 2 Part Number, Low Order 

EPROM 3 Part Number, High Order 
EPROM 3 Part Number, Low Order 

EPROM 4 Part Number, High Order 

EPROM 4 Part Number, Low Order 

EPROM 5 Part Number, High Order 


EPROM 5 Part Number, Low Order 
Reserved 

Reserved 

Enter FTU Mode 

Ex1t FTU Mode 

Enter Diagnostic Mode 


Exit Diagnostic Mode 
Not used 


Set Voltage Margin Flag 


Table Continued on Next Page 


TABLE A-1l. DIAGNOSTIC TESTS (Contd) 


| 
Number Test Name 


6F | Clear Voltage Margin Flag 


Tests 70 thru 7F are Voltage Monitors 


+ Position 

- Position 

Power Amp DAC 
Comparator DAC 

-8.3 V Servo Pre-Amp 
+ Odd or Even Over 2 
-36 V Servo 

-15 V MPU 

+15 V MPU 

~24 V MPU 

+24 V MPU 

+5 V MPU 

+5 V Logic 

-5 V Logic 

+24 V Logic 

-24 V Logic 
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TABLE A-2. PARAMETERS 


Parameter 
Number 


Parameter 


Test Option 


Seek Increment 81 
See Note (1) 
Manual Tag/Bus 82 


Lee) 
WW 


Data Field Length 


Table Continued on Next Page 
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TABLE A-2. PARAMETERS (Contd) 


Parameter Parameter Parameter Digits Number 
Number System 


eee SES See ees eee 
Data Pattern 8C See Note 
(4) 
Status Bypass 


Special Function 


Address 


Display/Alter 8F 15-12}11-8 | 7-4 3-0 
Memory . 


NOTES: 


l. If high-order bit (15) is set, sequential reverse 
will be a shift bit seek, that is, cylinders 512 to 
256 to 128 to 64 to 32 to 16 to 8 to 4 to 2 to l. 


2. If bit 15 is a "1" the Tag Gate in error is bypassed. 


3. If bit 11 is "1" the tag is held until the next In- 
itiate. 


4. An all-zeros parameter is low frequency. All other 
parameters are high frequency. 
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TEST OPTION 


DIGIT 4 |DIGIT 3 
DIGITS TEST OPTIONS 


(NOT USED) 
DIGIT 2IDIGIT 


es 


l 


TEST 8 A EE A Ee 
ae MANUAL |r py RANDOM | RANDOM | ERROR LOG STNGLE EOT 
RECORD | HEADS RECORDS | HEADS |OVERRIDE| ERRORS 
OV110 A 
Figure A-l. Test Option Bits 

STATIS DIGIT 2{DIGIT 1 

BYPASS | STATUS BYPASS po foo | 

DIGITS 


DIGIT 4jDIGIT 3 


status | 7 | 6 | 5 | 4 | 3 


BYPASS | tIme | SEEK ON mere 
OUT END SECTOR 


BITS 
Figure A-2. Status Bypass Bits 


7 i ae a ae 
SELECT eatOR FAULT 


9V88 
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‘Display 


Machine Status 


Clear Parameters <a 
[Pass Counter [| oR 


Servo Code Word 9B 


Seek Error Status 9 
Word 


Fr” 


ne ee 
ae 
| 92 
Average Seek Time | 93 | 100ms l1Oms Ee -lms|Dec 
beiceee 


TABLE A-3. STATUS DISPLAY 


Display Digits Number 
System 

4 
EEE RE Oe 


Display 
Number 


(LE 


Cylinder 


| 31-28] 27- ail amie 16| Hex 
15-12}11-8 | 7-4 |3- 


Total Seeks Upper 
Total Seeks Lower 


see Figure A-4 
See Figure A-5 


See Figure A-6 


LED Fault Status 


Not Used 


WO \O 
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DIGIT 4 |D 
STATUS os 


DISPLAY Pe MACHINE STATUS 
DIGIT 2{DIGIT 1 


DIGITS 


MACHINE SS A SD SS 
STATUS NOT SEEK ON NOT SEEK 
BITS USED CYL USED er SELECT | Fpror FAULT 
9V89 
Figure A-3. Machine Status Bits 
fe 
SERVO ae al NE ee am ae oe 
STATUS ro oT DIRECTION HARDWARE| STATUS <a Hale 
BITS ERROR TEST TEST 
DIGIT 4|DIGIT 3 
SERVO CODE 


WORD DIGITS 


CODE WORD SFALT 0 


DIGIT 24DIGIT 1 


Ne RTT ape MPU ae ROM PIA 2 —1— 2 
ee lee ERROR | ERROR Lan ERROR | ERROR | ERROR | ERROR 


9VIO7A 


Figure A-4. Servo Code Word Bits 
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eM 8G ee Ns ee ee i gale Bl 
SKER 1] SEEK NO TRACKPro tng ra ie ral Genk [NO GUARD|NO GUARD] Aor cen 
BITS | ERROR |crossine PUR! Soe esuED (BAND 2 |BAND 1 
No 
DIGIT 4|DIGIT 3 
SEEK ERROR 
STATUS WORD 
DIGITS 
DIGIT 2tDIGIT 1 
ae ee a ee 
oe ee es a OVER- | OVER- 
are 0| cs ae TION TOO OFF-TRACK SHOOT | SHOOT ca 
TIMEOUT | TIMEOUT | CHECK 
9V108B 
Figure A-5. Seek Error Status Word Bits 
DIGIT 4|DIGIT 3 
DIGIT 2lolGiT 1 
(7 {[ 6 | 5 | 4 ——— a a ae 
LED | wor | voLTAGE| write | HEAD | (READ + Gar SEEK | NOT 
FAULT | sep =| FAULT | FAULT | SELECT WRITE) : WRITE) ERROR | USED 
BITS FAULT | ON Aeon FAULT 


9V109 


Figure A-6. LED Fault Status Bits 
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Number 
AO 
Al 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
AQ 
AA 
AB 
AC 
AD 
AE 
AF 
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TABLE A-4. FTU TESTS 


Test Name 
Manual Tags 
Direct Seek 
Direct Continuous 
Sequential Forward 
Sequential Reverse 
Sequential Forward/Reverse 
Random 
X---N 
RTZ 
Special Function 
Write 
Read 
Write/Read 
Not Used 
Not Used 
Not Used 


TABLE A-5. FAULT LOGGING MAP 


Number Display Digit Fault/Count 


casiofeveten [ATS [2 
Ree eee anaes SE (Rae 


Number 
Count 
Number 
Count 
Number 
Count 
Number 


Count 


Number 
Count 
Number 
Count 
Number 
Count 
Number 


Count . 


Number 


Count 


Table Continued on Next Page 
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TABLE A-5. FAULT LOGGING MAP (Contd) 


Number 10 
Count 
Number 11 
Count 
Number 12 
Count 
Number 13 


Count 


Number 14 
Count 
Number 15 
Count 
Number 16. 


Count 
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TABLE A-6. ERROR LOGGING MAP 


Error {| Number Display Digit Error 
Locn System 


Error Number 
Error Number 
Error Number 
Error Number 
Error Number 
Error Number 
Error Number 


Error Number 


Error Number 
Error Number 
Error Number 
Error Number 
Error Number 
Error Number 
Error Number 
Error Number 


Error Number 


Error Number 
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Error 


Locn 


TABLE A-6. 


Number 


system 
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ERROR LOGGING MAP (Contd) 


Display Digit 


Error 
Error 
Error 
Error 
Error 
Error 
Error 
Error 
Error 
Erroe 
Error 
Error 


Error 


Number 
Number 
Number 
Number 
Number 
Number 
Number 
Number 
Number 
Number 
Number 
Number 


Number 


Error Number 19 


A-31 


Number 


- © 


3) 
NO 


ry 


ry 


ey) un a Ww 


thru 


ry 
hy 
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TABLE A-7. CE FUNCTIONS 


CE Function 


Clear All 
Clear Fault LEDs 


Clear Fault Codes and Fault Counts 


Clear Fault Counts; Clear Error Codes 


Clear Seek Counters and Timers 


Clear Read Error Counter 


Not Used 
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B 
VERSIONS 1.0 & 2.0 
FTU AND 
DIAGNOSTIC 
TEST 
DESCRIPTIONS 


VERSIONS 1.0 AND 2.0 
FTU AND DIAGNOSTIC TEST DESCRIPTIONS B 


INTRODUCTION 


This appendix describes the FTU and diagnostic tests that are 
available, along with all the parameters, status displays, er- 
ror logging, and CE functions that may be required or desired 
during execution. 


NOTE 


This appendix applies to Versions 1.0 and 2.0 
only. Refer to Troubleshooting Applicability 
in Preface for explanation and location of in- 
formation on other versions. 


The parameters, status displays, error logging, and CE func- 
tions are described first, since they apply to a number of FTU 
and diagnostic tests. 


Appendix E contains reference tables for use during loading and 
execution of FTU and diagnostics tests. These pages may be re- 
moved and posted in a convenient place to serve as a handy 
quick-reference. 


Additional read/write testing may be performed if a TB216 Field 
Test Unit (FTU) is attached to the drive. The FTU tests con- 
tained within the drive can only read and write on a CE cylin- 
der; the TB216 FTU can read and write in the customer's data 
area in addition to the CE cylinder. 


NOTE 


When the TB216 FTU is used on a dual-channel 
drive, set the RELEASE TIMER switch:'on AO7 to 
ABR. When testing is complete, return the 
Switch to the original (RTM) position. 


In order to read/write in the customer's data area, certain 
codes must be entered to override Write Protect. Refer to the 
TB216 Hardware Reference Manual (Publication Number 83323370) 
for test descriptions and operating procedures. 
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CAUTION 


Use extreme care when reading/writing in the 
customer's data area. The data to be read by 
the TB216 must have been written by it; there- 
fore, customer data must be destroyed in order 
to do more extensive read/write testing. 


PARAMETERS 

Parameters provide control information to the T&D microproces- 
Sor. These parameters specify such values as cylinder and head 
addresses, data patterns, seek increments, test/FTU options, 
and so on. Depending upon the test, one or more of the follow- 
ing variables apply: 


@ Some tests require parameter entry. 


@ Some tests provide default parameters that allow the op- 
erator to bypass parameter entry. 


® Some tests do not allow parameter entry. 


A two-digit parameter number (80 through 8F) must be entered to 
specify the parameter before parameter values may be entered. 


Each parameter entry 1S a four-digit number, entered two digits 
at a time through the diagnostic control panel. Entries are 
made in binary, decimal, or hexadecimal, depending upon the 
parameter. Not all digits are used in each parameter. 


Table B-l describes the parameters. 
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TABLE B-l. PARAMETER DESCRIPTIONS 


Test/FTU Option Allows the selection of various 
options when FTU tests are se- 
lected. 


Digits 1 and 2 contain the FTU 
options. Digits 3 and 4 contain 
the diagnostic test options. En- 
tries are in binary format. Re- 
fer to figure E-l. 


Option bits are described below. 
FTU OPTION BITS 
Bit 0 - EOT: This bit should not 


be used when reading, writing, or 
when a direct seek is performed. 


When direct continuous or random 

seeks are performed with EOT on, 

10 000 seeks are performed before 
stopping. 


When sequential forward, sequen- 
tial reverse, or sequential for- 
ward/reverse seeks are performed 
with EOT on, one sequential pass 
is performed before stopping. 


When X---N seeks are performed 
with EOT on, all possible combi- 
nations of seeks are performed 
before stopping. 


To restart a test after an EOT 
Stop, actuate the CLEAR switch, 
reload the test, and actuate the 
INITIATE switch. 


Table Continued on Next Page 
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TABLE B-l1. PARAMETER DESCRIPTIONS (Contd) 


Description 


When EOT is not on, the seek op- 
eration will continue until the 
INITIATE switch is actuated. 


Bit 1 - Single: The drive per- 
forms one access each time the 
INITIATE switch is operated. 
This is similar to a single step 
operation. 


Bit 2 - Not Used. 


Bit 3 - Read Error Override: A 
read error will not cause a read 
Operation to stop, but the read 
error is counted in the Read Er- 
ror Counter (Status 94). The 

counter may be displayed. 


Bit 4 - Random Heads: The micro- 
processor randomly selects one 
head for the desired read/write 
Operation. 


Bit 5 - Random Records: The 
microprocessor randomly selects 
one record for the desired head. 


Bit 6 - Manual Head: A particu- 
lar head may be selected by en- 
tering the head number in the 

head register (85). 


Bit 7 - Manual Record: A partic- 
ular record may be selected by 

entering the record number in the 
record register (83). 


Table Continued on Next Page 
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TABLE B-l. PARAMETER DESCRIPTIONS (Contd) 


Parameter Description 


Seek Increment 


TEST OPTION BIT 


Bit 2 - Count Errors: If this 
bit is set, all errors are logged 
and counted in the error logging 
area. If this bit is not set, 
only FFxx errors are logged and 
counted. A total of 16 errors 
may be logged. If a 17 error 
occurs, a status of EEOE is dis- 
Played, indicating that the log- 
ging area is full. 


Enters a seek increment for se- 
quential seeks. The drive is 

commanded to seek to every Nth 
cylinder, where "N" is the seek 
increment entered in hexadecimal. 
For example, if 3 is entered, the 
drive seeks to every third cylin- 
der. With no entry, the seek in- 
crement is one, and no cylinders 
are skipped. 


If the high order bit (bit 15) is 
set, sequential reverse will be a 
shift-bit seek, that is, cylinder 
512 to 256 to 128 to 64 and so on. 


Manual Tag/Bus Enters specific combinations of 
tag and bus bits for FTU manual 
tags. Refer to manual 1 for the 
tag and bus bits of desired com- 


Mands. 


Table Continued on Next Page 
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TABLE B-l. PARAMETER DESCRIPTIONS (Contd) 


CAUTION 


Ensure that write 
commands are not 
transmitted while in 
customer's data area, 
or else data will be 
destroyed. Write 
commands are to be 
used only on the CE 
cylinder (842). 


Bits 11 and 15 of this parameter 
and Bit 1 of the FTU options 
(parameter 80) may be uSed to al- 
ter the execution of this parame- 
ter aS follows: 


No Control Bits: The tag wiil be} 
issued repeatedly until INITIATE 
is actuated again. 


Bit 11 of Parameter 82: The tag 
will be held active until INITI- 
ATE is actuated again. 


Bit 15 of Parameter 82: If the 
Tag Gate is in error, it will be 
bypassed and the tag will contin- 
ue to be issued. 


Bit 1 of FTU Option (Parameter 
80): The tag will be issued once 


each time INITIATE is actuated. 


Table Continued on Next Page 
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TABLE B-1l. PARAMETER DESCRIPTIONS (Contd) 


Record Register 


The control bits may be used in 
combination to get the desired 
execution. 


Enters a specific record when 
Manual Record is selected as an 
FTU option. 


- 


Record Counter Displays the last record written 


Or read in manual or random oper- 
ations. In sequential operation, 
it displays the last record on 

the track. 


Head Register Enters a specific head when Man- 
ual Head is selected as an FTU 
option. 


Head Counter Displays the last head selected 
in manual or random operation. 
In sequential operation, it dis- 
plays the highest head in the 
cylinder. 

Destination 1 Enters a cylinder address for di- 
rect seeks. For direct continu- 

| ous seeks, enters the first cyl- 
inder address. 


Table Continued on Next Page 
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TABLE B-1l. PARAMETER DESCRIPTIONS (Contd) 


Destination 2 Enters the second cylinder ad- 
dress for direct continuous seeks. 


Maximum Sector 


Changes the maximum set:or to be 
used on a track. 


If no entry 1S made, a default 
value equal to the sector switch 
setting is made. Sector switches 
are on the card at B0O4/C04. 


Maximum Record Changes the total number of data 


records available for use. The 
number of records correspond to 
the total number of sectors per 
track minus the sectors contained 
in the protected area immediately 
following the Index (HA area). 
The microprocessor prevents writ- 
ing in the protected area. This 
makes any sectors located in the 
protected area unavailable for 
data storage. 


The number of sectors in the pro- 
tected area varies with the total 
number of sectors generated by 


Table Continued on Next Page 
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TABLE B-1l. PARAMETER DESCRIPTIONS (Contd) 


Parameter Description 


the drive per revolution. Chang- 
ing the total number of sectors 
(per revolution) causes a change 
in the size of the sectors (bytes 
per sector). The relationship 
between these variables is shown 
in the chart following the de- 
scription of this parameter. 


The microprocessor calculates and 
loads the correct maximum record 
number, based on the number of 

sectors per track (see chart) as 
the default value. 


The maximum record may be changed 
for special test purposes. 


CAUTION 


When changing the 
maximum record, do 

not enter a number 
larger than the maxi-_ 
mum record generated 
by the drive as the 
default value (see 
chart). Entering a 
maximum record larger 
than the default val- 
ue could cause the 
drive to write into 
the protected area. 


Table Continued on Next Page 
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TABLE B-1. PARAMETER DESCRIPTIONS (Contd) 


Parameter Description 


Number of 


Sectors 


1-16 
17-32 
33-48 
49-64 
65-80 
71-96 
87-112 

103-128 


Data Field Length 


Number Sector Location 
Protected of lst Data Record 


COsx~J UT & W PO 


Changes the data field length. 
The correct data field length is 
calculated, based on the number 
of sectors per track, and loaded 
as the default value. Default 
value is 0001 when drive is set 
to 128 sectors. The data field 
length may be changed for special 
test purposes. 


CAUTION 


When changing the data 
field length, do not en- 
ter a number larger than 
the data field length 
generated by the drive 
as the default value. 
Entering a data field 
length larger than the 
default value could 
cause the drive to write 
into the protected area. 


Table Continued on Next Page 
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TABLE B-l1. PARAMETER DESCRIPTIONS (Contd) 


8C Data Pattern The two low-order bytes select 
the frequency of the MFM data to 
be written. An all-zeros parame- 
ter causes a low-frequency write. 
Any nonzero parameter causes a 
high-frequency write. 


Status Bypass For test purposes, it is possible 
to override certain error condi- 
tions and allow the drive to con- 
tinue without stopping. The er- 
rors that may be bypassed are: 


Bit O: Fault 


Bit 1: Seek Error 


Bit 2: Select 
Bit 3: PLO Locked On 
Bit 4: On Sector 

5: On Cylinder 
Bit 6: Seek End 

7: Time Out 


Refer to figure E-2 for format. 
Not Used 


SF Not Used 
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STATUS DISPLAY 


Status display provides information on drive operation while in 
FTU mode. Displayed status information is invalid when the 
drive is not in FTU mode. Table B-2 describes the status dis- 
play. 


TABLE B-2. STATUS DISPLAY DESCRIPTIONS 


Cylinder 


Total Seeks 
Upper 


Displays cylinder address on which 
Grive iS operating. Display is in 
decimal. 


Displays number of seeks performed 
in a multiple seek operation. 
Display is in hexadecimal. 


Total Seeks 
Lower 


Displays number of seeks performed 
in a multiple seek operation. 
Display is in hexadecimal. 


Average Seek 
Time 


Displays average seek time for a 
series of seeks. The display is 
in decimal with the least signifi- 
cant digit representing 1/10th of 
a millisecond. 


- 


Read Error 
Counter 


Records the number of read errors 
that occur during FTU function op- 
erations. Display iS in hexadeci- 
Mal. 


Table Continued on Next Page 
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TABLE B-2. STATUS DISPLAY DESCRIPTIONS (Contd) 


95 Machine Status Drive status in hexadecimal. Re- 
fer to figure E-3. Status bits 
have the following meanings: 


Bit 0 - Fault: One of the follow- 
ing faultS occurred: 


1. Head Select Fault (Multiple) 
2. Write Fault 


3. Off Cylinder and Read or 
Write Fault 


4. Read and Write Fault 


5. MPU Fault 


Bit 1 - Seek Error: One of the 
following errors occurred: 


1. Seek to a movable cylinder 
greater than 842. NOTE: No 
Carriage movement occurs 
when this error is detected. 


2. Three or more Track Cros- 
Sings during settle-in. 


3. Failure to lock on cylinder 
within 500 ms after Seek 
Start. 


4. No Track Crossings detected 
after a Seek Start. This 
does not apply to a zero- 
length seek. 


Table Continued on Next Page 
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TABLE B-2. STATUS DISPLAY DESCRIPTIONS (Contd) 


5. Guardband detected during a 
normal seek. 


Failure to detect On Track 
during settle-in (after Fine 
was set). 


Too long to get On Track af- 
ter Fine was set. 


On Track dropped after On 
Cylinder is set. 


Fixed head selection greater 
than 1519 on fixed head 
cylinder 898. 


Bit 2 - Select: The drive has ac- 
cepted a Unit Select request. 


Bit 3 - PLO Locked On: The servo 
PLO is in sync with the Servo 
Clock. 


Bit 4 - Not Used 


Bit 5 - On Cylinder: The servo 
head is positioned on a track. 


Any positioner movement, results 
in a loss of this bit. During 
offset operations the loss is tem- 
porary. 


Bit 6 - Seek End: Indicates ei- 
ther an On Cylinder status or a 
Seek Error status resulting froma 
seek operation that has terminated. 


Table Continued on Next Page 
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TABLE B-2. STATUS DISPLAY DESCRIPTIONS 


Status Display 


chr Not Used 


Bit 7 - Not Used. 


83323580 E 


Description 


(Contd) 


CE FUNCTIONS 


CE functions clear fault LEDs, error logging area, and seek 
counters/timers. Refer to table B-3. 


TABLE B-3. CE FUNCTION DESCRIPTIONS 


Clear Fault LEDs Clears fault LEDS on card at 
B04/C04. Also clears the Se- 
lected and Reserved latches. 


Clear Error Codes Clears all error codes and 
and Error Counts error counts in error logging 
area. 


Clear Error Clears only error counts in 
Counts error logging area. 


Clear Seek Clears seek counter upper/low- 
Counters and er and internal seek timer up- 
Timers per/lower. 


Not Used 


TESTS AND DIAGNOSTICS 


Two types of tests and diagnostics are available: 
® Automatic 
® Selectable 


The automatic diagnostics consist of the Power Up/Down diagnos- 
tics, which are executed every time the drive is powered up or 
down. The selectable tests are referred to as FTU and diagnos- 
tic tests. 
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POWER UP/DOWN DIAGNOSTICS 


The power up/down diagnostics are executed automatically every 
time the drive is powered up or down. The power up/down diag- 
nostic cannot be called up and executed from the diagnostic 
control panel. 


The power up/down diagnostic consists of the power up/down 
test, which uses two subtests. The first subtest is the self 
test, which checks ROMs, RAMs, and I/0 circuits. The second 
subtest is the DC power monitor, which checks the dc power a a 
ply internal voltage levels. 


POWER UP/DOWN TEST 


When ac power is applied to the drive, via the MAIN circuit 
breaker (CBl), a +5 V MPU and +24Y power supply are activated. 
The unregulated +24Y power is used for pulling relays and the 
brake coil. The regulated +5 V MPU supplies the power for the 
T&D microprocessor and some of its associated circuits. 


After a sufficient time has elapsed to allow the +5 V MPU power 
supply to stabilize, the T&D microprocessor performs the self 
test. Depending upon the results of the self test, the T&D 
microprocessor either posts an Error Code on the diagnostic 
control panel, or issueS a power on master clear before going 
to the monitor to start the power up/down test. 


In the power up/down mode of operation, the T&D microprocessor 
monitors the following signals: 


1. - Air Switch 

2. Circuit Breaker Interlocks 
3. Local/Remote Switcn 
4. START Switch 

5. Pick In 

6. Hold In 

7. On Cylinder 

8. Up to Speed 

9. Brake Current 

10. PLO Locked On 

ll. Power Supply Status 
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The outputs controlled by the T&D microprocessor during Power 
up/down are: 


1. Brake Power 

2. Pick Out 

3. Drive Motor Start and Run 
4. DC Power On 

5. Power On Master Clear 
6. Servo PLO Fast Start 
7. %15-Second Time Out 

8. DC Master Clear 

9. 1 kHz Clock 

10. RTZ Seek 

ll. Ready 

12. Fault 


Upon recognizing the proper conditions of the Local/Remote 
Switch (on the card at B03/C03), pick/hold lines, air switch, 
START switch, and Interlock Line, the T&D microprocessor turns 
on the dc power supplies. If any conditions are missing or in 
error, an appropriate code will be displayed on the diagnostic 
Control Panel. After sufficient time has elapsed to allow the 
dc supplies to stabilize, the T&D microprocessor performs DC 
power monitoring. Depending upon the results of this test, the 
T&D microprocessor either posts an Error Code on the diagnostic 
control panel or issues a Power On Master Clear to the servo 
microprocessor. It resumes looking for the proper conditions 
which will cause the drive to continue powering up. Assuming 
no improper conditions or errors are present, the T&D micropro- 
cessor turns off the brake and energizes the drive motor. At 
this point, a 15-second timeout starts and all input statuses 
are monitored to look for conditions that warrant a power down. 
An Up to Speed signal must be detected before the 15 seconds 
has elapsed or an Error Code is posted and the spindle will be 
powered down. The receipt of the Up to Speed signal causes 
Pick Out to be sent to the I/O if the Local/Remote switch is in 
the Remote position. A servo PLO Fast Start is issued when the 
15-second timeout is over and the Up to Speed signal is active. 
If, after an adequate number of retries no servo PLO Locked On 
Signal is detected, an Error Code is posted. The servo PLO 
Locked On Signal causes an RTZ command to be sent to the servo 
Microprocessor. After a sufficient time, the On Cylinder sta- 
tus is checked. An Error Code is posted if no On Cylinder is 
detected. An On Cylinder condition with no other improper sta- 
tus present results in the Ready signal being set. MThis com- 
pletes the power up; the T & D microprocessor goes into a loop 
walting to be interrupted to perform a power down. 
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SELF TEST 


Self test analyzes the condition of the microprocessor ROM, 
RAM, and I/O circuits (timers, PIAS, etc.). 


The ROMs are written at the factory with a checksum stored in 
the lowest addressable location. During self test, the T&D 
microprocessor reads all ROM data words including the checksum 
and adds them together. A nonzero sum indicateS an error has 
developed somewhere within the ROM and an Error Code is posted. 


The RAMS are tested by writing and reading a variety of pat- 
terns into each location. Failure to read back from a RAM the 
same pattern that was written into it causes an Error Code to 
be posted. 


The PIAs, timers, and remaining T&D microprocessor I/O circuits 
are tested as extensively aS possible, without causing damage 
to the drive, by writing and reading from the data registers 
and control registers and by monitoring outputs. 


DC POWER MONITOR 


DC power is monitored in the logic chassis by the T & D micro- 
processor through an A/D converter. The voltageS monitored are: 


1. -24 V MPU 
26 +5 V MPU 


3. +5 V 
4. “5 V 
5. +24 V 
6. -24 V 
7. -36 V 


The voltages are compared to upper and lower limits stored in 
memory. If a measured voltage falls outside its desired range 
an error is posted. If a voltage fault occurs the power ampli- 
fier is clamped off to prevent undesired carriage motion. 


The DC power monitor is run during the power up sequence and 
during normal operation when requested by the monitor. 
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DIAGNOSTIC TESTS 


Diagnostic tests provide selectable tests to exercise the 
drive. Refer to table B-4 for a description of the diagnostic 
tests. 


FTU TESTS 


FTU tests provide a manual tag test, eight access tests, and 
three read/write tests. 


In order to execute FTU tests, the T&D microprocessor must be 
placed in FTU mode by entering "Enter FTU Mode" (diagnostic 
test 60). At the end of FTU testing, the T&D microprocessor 
must be taken out of FTU mode by entering “Exit FTU Mode" (di- 
agnostic test 61). Table B-4 deScribes these diagnostic tests. 


Table B-5 describes the FTU tests. With the Local/Remote 
Switch (on card at B03/C03) set to the Local position, the T&D 
microprocessor in FTU mode (60), and FTU test loaded (A0 
through AF), the T&D microprocessor performs the selected FTU 
test until: 


® commanded to stop, or ' 


® if EOT option was selected, until an EOT signal is de- 
tected. | 


Tests AA, AB, and AC refer to a "designated error-free head or 
track." This has a special meaning. The designated error-free 
head (track) is the first defect-free track found (starting at 
track 0) on cylinder 842, which is the CE cylinder. The error- 
free head is determined when the HDA iS manufactured; it is in- 
dicated by a label on the top of the HDA. The error-free head 
label is also put on the diagnostic control panel when the HDA 
is installed. 


Due to field replacement and/or HDA swapping, the error-free 
head numbers on the HDA and the diagnostic control panel may 
not match. If the error-free head numbers do not match, change 
the diagnostic control panel number to match the HDA number. 
Always use the error-free head number on the HDA, if in doubt. 
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TABLE B-4. DIAGNOSTIC TEST DESCRIPTIONS 


00 Not Used 
thru 
5F 
Enter FTU Mode Entering 60 causes the following: 
1. All A cable transmitters are 
: disabled. 
2. Seek End signal is disabled, 
forcing it low (inactive). 
3. Signals present at input of 
receivers are ignored. 
4. If drive is Ready: 
a. Issue DC master clear. 
b. Issue an RTZ. 
c. Issue Clear Fault } 
d. Execute servo self tests. 
| §. READY light momentarily turns 
off. 
. 6. Drive is ready to accept FTU 
test numbers. 
61 Exit FTU mode Entering 61 causes the following: 
1. Allow A cable transmitters to 
be enabled. 


Table Continued on Next Page 
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TABLE B-4. DIAGNOSTIC TEST DESCRIPTIONS (Contd) 


2. Seek End signal is enabled, 
allowing it to go high (ac- 
tive). 


If drive is ready: 


ae Issue an RTZ.., 
b. 


Issue Clear Fault. 


Signals present at receiver 
inputs will be recognized. 


No FTU tests will be executed. 
NOTE 
If an FTU test is entered, 
the status will be XXFO, 


changing to XxXFl, without the 
FTU test being executed. 


62 Not Used 
thru 
75 

ene 


Table Continued on Next Page 
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TABLE B-4. DIAGNOSTIC TEST DESCRIPTIONS (Contd) 


mimes { mee | Deteriptton 


Voltage Monitoring 


-36 V Servo Drive voltages may be monitored 
-15 V MPU while the drive is in operation. 
+15 V MPU The voltages are taken from an A/D 
-24 V MPU converter and displayed in decimal 
+24 V MPU form on the diagnostic control 

+5 V MPU panel. The two left digits repre- 
+5 V Logic Sent numbers greater than 1 and 

-5 V Logic the two right digits represent 

+24 V Logic numbers less than 1. No errors 
-24 V Logic are produced, only a decimal dis- 


play. 
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TABLE B-5. FTU TEST DESCRIPTIONS 


Manual Tag 


Allows the operator to transmit a 
particular command, consisting of 
a specific combination of tag and 
bus bits (parameter 82) to the 
drive under test. Refer to man- 
ual 1 for the proper tag and bus 
bits for the desired command. 


CAUTION 


Ensure that write commands 
are not transmitted while in 
customer's data area or data 
will be destroyed. Write 

commands are to be used only 
on the CE cylinder (842). 


Al Direct Seek Causes the drive to make a direct 
seek to the cylinder address 
stored in the destination l reg- 


ister (parameter 87). 


A2 


Direct Continuous Causes the drive to seek contin- 
uously between two cylinder ad- 
dresses stored in destination 
registers 1 and 2 (parameters 87 


and 88). 


Table Continued on Next Page 
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TABLE B-5. FTU TEST DESCRIPTIONS (Contd) 


3 
4 
5 
6 
7 


Sequential 
Forward 


Causes the drive to seek to cyl- 
inder 000 and then Sequence up to 
the maximum cylinder at the in- 

Crement value entered in the seek 
increment parameter (81). 


Causes the drive to seek to the 
maximum cylinder and then se- 
quence down to cylinder 000 at 
the increment value entered in 
the seek increment parameter (81). 


Sequential 
Reverse 


Sequential 
Forward/Reverse 


Causes the drive to seek to cyl- 
inder 000, sequence up to the 

maximum cylinder, and then se- 
quence down to cylinder 000. Se- 
quencing is at the increment val- 
ue entered in the seek increment 

parameter (81). 


generated by the microprocessor. 


X---N Seeks Causes the drive to seek from 
each cylinder to every higher 
numbered cylinder and back. 
Therefore, it performs all pos- 
Sible seeks. 


A 
A 
7 
A Random Seeks Causes the drive to seek to cyl- 
inder addresses that are randomly 
A 


Table Continued on Next Page 
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TABLE B-5. FTU TEST DESCRIPTIONS (Contd) 


When the seek increment parameter 
(81) is used, sequencing is at 
the increment value entered in 
the seek increment parameter. 
When the seek increment parameter 
is used, all possible seeks are 
not performed. 

A8 RTZ Seek Causes the drive to seek to cyl- | 
inder 000. Parameters do not ap- 
ply. 


a 


AA Write Causes the drive to write a high 
or low-frequency MFM data pattern 
on the selected head(s) and rec- 
ord(s). The positioner will 

7 automatically move to cylinder 
842 (CE cylinder) when this test 

| is initiated. For a defect-free 

track, use manual head test op- 
tion and enter the designated er- 
ror-free head aS labelled on the 

HDA or diagnostic control panel. 

| Zeros entered as the data pattern 
Parameter cause a low-frequency | 
write. Any nonzero data pattern 
parameter causes a high-frequency 
write. 


Table Continued on Next Page 
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[mamber | tee 


yo 
; Write/Read 


TABLE B-5. FYTU TEST DESCRIPTIONS (Contd) 


Description 


Causes the drive to read and 
check for errors on the selected 
head(s) and record(s). The posi- 
tioner will automatically move to 
cylinder 842 (CE cylinder) when 
this test iS initiated. For a 
defect-free track, use manual 
head test option and enter the 
designated error-free head as la- 
belled on the HDA or diagnostic 
control panel. Operator may se- 
lect the option to bypass the er- 
ror stop. 


Causes the drive to write a high 
or low-frequency MFM data pattern 
on the selected head(s) and rec- 
ord(s). The positioner will 
automatically move to cylinder 
842 (CE cylinder) when this test 
is initiated. For a defect-free 
track, use manual head test op- 
tion and enter the designated er- 
ror-free head as labelled on the 
HDA or diagnostic control panel. 
zeros entered as the data pattern 
parameter cause a low-frequency 
write. Any nonzero data pattern 
parameter causes a high-frequency 
write. The data just written is 
then read back and checked for 
errors. Operator may selest the 
option to bypass the error stop. 


Table Continued on Next Page 
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TABLE B-5. FTU TEST DESCRIPTIONS (Contd) 


p= 


ERROR LOGGING 


The error logging area is used to log and count errors. Table 
E-5 is a quick-reference map of the logging area. 


All FFxx errors are logged automatically. To log non-FFxx er- 
rors, Count Error (bit 2) must be set as a test option (see 
parameter descriptions in table B-l). 


The error logging area has room to log and count 16 errors, 
uSing two 16-bit words for each error (BO through CF). The 
first word of the pair contains the four-digit error code (in 
hexadecimal) and the second word contains the count (also in 
hexadecimal). Refer to table B-6. 


When the error logging area is full (16 errors), and a 17th 
error occurs, a status of EEOE is displayed. This indicates 
that the logging area is full. CE function, Clear Error Nun- 
bers and Occurrences (Dl) clears the logging area. 
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TABLE B-6. 

Eo ee 
BO Display Error 
thru Logging Area 


CF 
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ERROR LOGGING 


Description 


Display error logging area con- 
tents in two parts: error code 
and error count. 


EXAMPLE 
BO = FF23 
Bl = 0005 


This indicates that error FF23 
(No A/D Data Ready within 50 
milliseconds) has occurred 
five times since the logging 
area was last cleared. 


Co 
VERSIONS 1.0 & 2.0 
PROCEDURES 


VERSIONS 1.0 AND 2.0 OPERATING PROCEDURES C 


INTRODUCTION 


This appendix contains descriptions and locations of the opera- 
tor panel and diagnostic control panel. 


NOTE 


This appendix applies to Versions 1.0 and 2.0 
only. Refer to Troubleshooting Applicability 
in Preface for explanation and location of in- 
formation on other versions. 


The appendix also provides examples of how to load and execute 
various tests and diagnostics. 


Appendix E contains reference tables for uSe during loading and 
execution of tests and diagnostics. These pages may be removed 
and posted in a convenient place to serve as a handy quick-ref- 
erence. : 


OPERATOR PANEL 

The operator panel (figure C-l1) contains three switch/indica- 
tors and one indicator. Table C-l describes these switches and 
indicators. 

DIAGNOSTIC CONTROL PANEL 

The diagnostic control panel (figure C-1l) contains three toggle 
Switches, two rotary switches, a power indicator, and a four 
digit LED display mounted on a tip-out panel. Table C-2 des- 


cribes these switches and indicators. 


The switches and indicators on the diagnostic control panel are 
used in four distinct modes: 


1. Displaying machine error/status codes. 


2. Selecting, displaying, and changing statuS/option infor- 
mation. 
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[ PARAMETER —————— 


DIAGNOSTIC CONTROL PANEL 


OPERATOR PANEL 9ve6 


Figure C-l. Control Panels 


3. Selecting, initiating, and monitoring the operation of 
FTU tests. 


> 2 
4. Selecting, initiating, and monitoring the operation of 
diagnostic tests. | 


Fach of these modes requires slightly different use of the 
Switches or interpretation of the indicators. 
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TABLE C-l. OPERATOR PANEL SWITCHES AND INDICATORS 


Control/Indicator Function 


START 
Switch/Indicator 


Controls power application to drive spin- 
dle motor. Pressing switch initiates 
spindle motor rotation, causes read/write 
heads to move to physical track 000 after 
spindle motor is up to speed, and lights 
indicator. Pressing switch again causes 
the spindle motor to stop, the read/write 
heads to move to Carriage Home position, 
and indicator to go out. 


READY 
Indicator 


Indicates that all of the following condi- 
tions have been met: 


1. 


START switch is on. 


2. No fault conditions exist. 
3. Motor is up to speed. 

4. Servo is On Cylinder after First Seek. 

The loss of any one of these conditions, 


except On Cylinder, will cause Ready to 
drop. 


FAULT CLEAR 
Switch/Indicator 


Indicates that a fault condition exists 
within the drive. Conditions causing 
faults are described in the theory of op- 
eration section of the Hardware Reference’ 
Manual. 


The indicator is turned off by any of the 
following (provided the cause of the -fault 
has been corrected): 


1. Pressing the FAULT CLEAR switch on the 
operator panel. 


Table Continued on Next Page 
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TABLE C-l1. OPERATOR PANEL SWITCHES AND INDICATORS (Contd) 


Control/Indicator Function 


2. Receiving a Fault Clear (Tag 3 with 
BOB 4) command from the controller. 


3. A drive powerup operation. 


4. Pressing the CLEAR FAULT switch on the 
fault control card (B04/C04). 


WRITE PROTECT Pressing the switch (to liaht the indica- 
Switch/Indicator tor) disables all write operations. Pres- 
Sing the switch again clears the WRITE 


PROTECT indicator and removes the drive 
from write protect mode. 


C-4 83323580 E 


TABLE C-2. DIAGNOSTIC CONTROL PANEL SWITCHES AND INDICATORS 


Control/Indicator Function 


PARAMETER 
Rotary Switches 


LOAD Loads data from parameter switches into 
Momentary Switch |micromemory temporary storage. 

CLEAR Clears selected micromemory locations and 
Momentary Switch |terminates any diagnostic panel activity. 


Sets up test numbers, parameters, func- 
tions, and etc for entry into micromemory. 


INITIATE Has two functions: 
Momentary Switch 


1. Transfers data from micromemory tempo- 
rary storage into the microprocessor. 


2. Acts aS a start/stop control. 


POWER Lights to indicate that the +5 V MPU pow- 
Indicator er supply is supplying power to the con- 
tro}. panel. 

DISPLAY LED Display diagnostic test parameters and 
Indicators servo status. The indicators also display 
the contents of selected micromemory loca- 
tions when executing diagnostics. 


OPERATING INSTRUCTIONS 


The operating instructions that follow are a sampling of the 
many FTU and diagnostic tests that may be performed. Becoming 
familiar with these instructions is the first step in under- 
standing the variations available in the FTU and diavaostic 
tests. Refer to appendix B for tables explaining the diagnos- 
tic tests, FTU tests, parameters, displays, and etc «:hat are 
available for FTU and diagnostic tests. 


DIAGNOSTIC TESTS 


Table B-4, diagnostic test descriptions, contains a list of di- 
agnostic tests, utility programs used for execution of Jiagnos- 
tic/FTU tests, and voltage monitoring tests. 
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VOLTAGE MONITORING 


1. Ensure that power is applied to the drive and all circuit 
breakers are on. 


NOTE 


Spindle does not have to be powered up, nor 
does the voltmeter test interfere with custom- 
er usage of the drive. 


2. Actuate CLEAR switch. 


3. From table B-4, select the test number (76 thru 7F) for 
the voltage to be monitored. Test 79 (-24 V MPU) will be 
used in this example. 


4. Set PARAMETER switches to 79. Actuate LOAD switch. DIS- 
PLAY equals 0079. 


5. Actuate INITIATE switch. DISPLAY equals 79FO (Test Run- 
ning) for about one second. It then changes to XXYY, 
where XX is the voltage in tens and units while YY is the 
voltage in hundredths. In this example, the display is 
2402, indicating that -24 V MPU supply is -24.02 volts. 
The display will vary as the voltage varies. 


6. Actuate INITIATE switch. Test stops with 79Fl displayed 
(Test Stopped). 


FTU TESTS 


Table B-6, FTU Test Descriptions, contains a list of available 
FTU tests. 


To run individual FTU tests, the drive must be put in FTU mode 
(60). Take the drive out of FTU mode (61) when testing is com- 
plete. 
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PUTTING DRIVE IN FTU MODE 


CAUTION 


When uSing FTU tests, the drive must be taken 


offline at the CPU; otherwise, the system may 
hang. 


Before running FTU tests on a drive, place it in FTU mode as 


follows: 

l. Actuate CLEAR switch. 

2. Set PARAMETER switches to 60 (Enter FTU Mode). Actuate 
LOAD switch. DISPLAY equals 0060. 

3. Actuate INITIATE switch. DISPLAY equals 60Fl. READY in- 
dicator will momentarily turn off. The drive is now in 
FTU mode and may execute FTU tests. 

4. Actuate CLEAR switch. 


REMOVING DRIVE FROM FTU MODE 


When FTU testing is complete, take the drive out of FTU mode as 


follows: 
1. Actuate CLEAR switch. 
2. Set PARAMETER switches to 61 (Exit FTU Mode). Actuate 
LOAD switch. DISPLAY equals 0061. | 
3. Actuate INITIATE switch. DISPLAY equals 61Fl. MThe drive 
is now out of FTU mode. 
4. Actuate CLEAR switch. 
MANUAL TAG 
1. Put drive in FTU mode. 


NOTE 


This example will issue an RTZ tag/bus diag- 
nostic function (Tag 03 BOB 6) with no control 
bits set. 
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CAUTION 


Ensure that write commands are not transmitted 
while in customer's data area or data will be 
destroyed. Write commands are to be used only 
on the CE cylinder (842). 


2. Set PARAMETER switches to 82 (Manual Tag/Bus). Actuate 
LOAD switch to select FTU Manual Tag/Bus. DISPLAY equals 
contents of Manual Tag/Bus. 

3. Set PARAMETER switches to 40 (Tag 3) and actuate LOAD 
switch. This loads Manual Tag/Bus Upper. DISPLAY equals 
40XX, where XX equals old contents of Manual Tag/Bus. 

4. Set PARAMETER switches to 40 (BOB 6, RTZ) and actuate 
LOAD switch. This loads Manual Tag/Bus Lower. DISPLAY 
equals 4040. 

5. Actuate INITIATE switch to transfer Manual Tag/Bus. DIS- 
PLAY equals 4040. 

6. Set PARAMETER switches to AO (Manual Tag). Actuate LOAD 
Switch to select this FTU test. DISPLAY equals OOAO. 

7. Actuate INITIATE switch to perform Manual Tag/Bus RTZ. 
DISPLAY equals AOFO. The RTZ tag will continue to be is- 
sued until INITIATE is actuated again. DISPLAY then 
equals AOQFI. 

8. If FTU testing is complete, take drive out of FTU mode. 

RT¥Z TEST 

1. Put drive in FTU mode. 

2. Set PARAMETER switches to A8 (RTZ). Actuate LOAD switch 
to select this FTU test. DISPLAY equals OOA8. 

3. Actuate INITIATE switch to perform the RTZ. DISPLAY 
equals A8F0O, changing to A8Fl when RTZ iS complete. An 
RTZ will be performed each time INITIATE switch is actu- 
ated. 

4. If FTU testing is complete, take drive out of FTU mode. 
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DIRECT 


1. 


8. 


DIRECT 


1. 


SEEK 
Put drive in FTU mode. 
NOTE 


This example performs a direct seek to cylin- 


Set PARAMETER switches to 87 (Destination 1). Actuate 
LOAD switch to select Destination 1. DISPLAY equals con- 
tents of Destination 1 register. 


Set PARAMETER switches to 04 and actuate LOAD switch. 
This loads Destination 1 Upper. DISPLAY equals 04Xx, 
where XX equals old contents of Destination l. 


Set PARAMETER switches to 17 and actuate LOAD switch. 
This loads Destination 1 Lower. DISPLAY equals 0417. 


Actuate INITIATE switch to transfer Destination l. DIS- 
PLAY equals 0417. 


Set PARAMETER switches to Al (Direct Seek). Actuate LOAD 
Switch to select this FTU test. DISPLAY equals OOAIL. 


Actuate INITIATE switch to perform direct seek. DISPLAY 
equals AlFO. After the direct seek to cylinder 417, the 
test continues doing zero-track seeks until INITIATE is 
actuated to stop the test. DISPLAY then equals AIFl. 


If FTU testing is complete, take drive out of FTU mode. 


CONTINUOUS SEEK 
Put drive in FTU mode. 
NOTE 


This example performs a direct continuous seek 
between cylinders 128 and 5ll. The EOT FTU 
option is selected. 


Set PARAMETER switches to 87 (Destination l). Actuate 
LOAD switch to select Destination 1. DISPLAY equals con- 
tents of Destination 1 register. 


Set PARAMETER switches to Ol. Actuate LOAD switch to 
load Destination 1 Upper. DISPLAY equals 01XX, where XxX 
equals the old contents of Destination l. 
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ll. 


li2s 


13. 


14. 


15. 


16. 


Set PARAMETER switches to 28. Actuate LOAD switch to 
load Destination 1 Lower. DISPLAY equals 0128. 


Actuate INITIATE switch to transfer Destination l. DIS- 
PLAY equals 0128. 


Set PARAMETER switches to 88 (Destination 2). Actuate 
LOAD switch to select Destination 2. DISPLAY equals con- 
tents of Destination 2 register. 


Set PARAMETER switches to 05. Actuate LOAD switch to 
load Destination 2 Upper. DISPLAY equals O05XX, where XxX 
equals old contents of Destination 2. 


Set PARAMETER switches to ll. Actuate LOAD switch § to 
load Destination 2 Lower. DISPLAY equals 0511. 


Actuate INITIATE switch to transfer Destination 2. DIS- 
PLAY equals O5ll. 


Set PARAMETER switches to 80 (Test/FTU Option). Actuate 
LOAD switch to select this option. DISPLAY equals con- 
tents of Test/FTU Option register. 


Set PARAMETER switches to 00. Actuate LOAD switch to 
load Test Option (None Selected). DISPLAY equals OOXxX, 
where XX equals old contents of Test/FTU option. 


Set PARAMETER switch to O1. Actuate LOAD switch to load 
FTU option (EOT Selected). DISPLAY equals 0001. 


Actuate INITIATE switch to transfer Test/FTU' Option. 
DISPLAY equals OOO1. 


Set PARAMETER switches to A2 (Direct Continuous). Actu- 


ate LOAD switch to select this FTU test. DISPLAY equals 
O0OA2. 


Actuate INITIATE switch to start Direct Continuous seeks. 
DISPLAY equals A2F0O. With EOT selected, 10 000 seeks are 


performed; then the test stops with the DISPLAY changing 
to A2F2. 


If FTU testing is complete, take drive out of FTU mode. 
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SEQUENTIAL FORWARD 


1. Put drive in FTU mode. 
NOTE 


This example performs a sequential forward 
seek with a seek increment of six. 


2. Set PARAMETER switches to 81 (Seek Increment). Actuate 
LOAD switch to select Seek Increment Register. DISPLAY 
equals contents of Seek Increment register. 


3. Set PARAMETER switches to 00. Actuate LOAD switch to 
load Seek Increment Upper. DISPLAY equals OOXX, where Xx 
equals old contents of Seek Increment. 


4. Set PARAMETER switches to 06. Actuate LOAD switch to 
load Seek Increment Lower. DISPLAY equals 0006. 


5. Actuate INITIATE switch to transfer Seek Increment. DIS- 
PLAY equals 0006. 


6. Set PARAMETER switches to A3 (Sequential Forward). Actu- 
ate LOAD switch to select this FTU test. DISPLAY equals 
00A3. 


7. Actuate INITIATE switch to start Sequential Forward 
seeks. DISPLAY equals A3F0. The test sequentially seeks 
out to the maximum cylinder, doeS an RTZ, and starts the 
sequential seek again. This operation continues until 
INITIATE is actuated to stop the test. 


8. If FTU testing is complete, take drive out of FT mode. 


SEQUENTIAL REVERSE 
1. Put drive in FTU mode. 
NOTE 
This example performs a sequential reverse 
seek with a seek increment of one. EOT FTU 


option is not selected. 


2. Set PARAMETER switches to 80 (Test/FTU Option). Actuate 
LOAD switch to select this option. DISPLAY equals con- 
tents of Test/FTU Option register. 


83323580 E Coit 


3. Set PARAMETER switches to 00. Actuate LOAD switch to 


load test option (None Selected). DISPLAY equals 0O0Xx, 
where XX equals old contents of Test/FTU Option. 


4. Set PARAMETER switches to 00. Actuate LOAD switch to 
load FTU Option (None Selected). DISPLAY equals 0000. 


5. Actuate INITIATE switch to transfer Test/FTU Option. 
DISPLAY equals 0000. 


6. Set PARAMETER switches to 81 (Seek Increment). Actuate 
LOAD switch to select Seek Increment register. DISPLAY 
equals contents of Seek Increment register. 


7. Set PARAMETER switches to 00. Actuate LOAD switch to 
load Seek Increment Upper. DISPLAY equals OOXX, where XxX 
equals old contents of Seek Increment. 


8. Set PARAMETER switches to Ol. Actuate LOAD switch to 
load Seek Increment Lower. DISPLAY equals 0001. 


9. Actuate INITIATE switch to transfer Seek Increment. DIS- 
PLAY equals OOOl1. 


10. Set PARAMETER switches to A4 (Sequential Reverse). Actu- 


ate LOAD switth to select this FTU test. DISPLAY equals 
OOA4. 


ll. Actuate INITIATE switch to start Sequential Reverse 
seeks. DISPLAY equals A4F0. The test seeks to the maxi- 
mum forward cylinder, then performs a sequential reverse 
seek (with a seek increment of one) to cylinder 000. The 
test continues until stopped by the INITIATE switch. 


12. If FTU testing is complete, take drive out of FTU mode. 


SEQUENTIAL FORWARD /REVERSE 
1. Put drive in FTU mode. 
NOTE 


This example performs a sequential forward/re- 
verse seek with a seek increment of 10. 


2. Set PARAMETER switches to 81 (Seek Increment). Actuate 
LOAD switch to select Seek Increment register. DISPLAY 
equals contents of Seek Increment register. 
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3. Set PARAMETER switches to 00. Actuate LOAD switch to 
load Seek Increment Upper. DISPLAY equals OOXX, where XxX 
equals old contents of Seek Increment. 


4. Set PARAMETER switches to OA. Actuate LOAD switch to 
load Seek Increment Lower. DISPLAY equals OOOA. 


5. Actuate INITIATE switch to transfer Seek Increment. DIS- 
PLAY equals OQOOA. 


6. Set PARAMETER switches to A5 (Sequential Forward/Re- 
verse). Actuate LOAD switch to select this FTU test. 
DISPLAY equals OOA5. 


7. Actuate INITIATE switch to start Sequential Forward/Re- 
verse seeks. DISPLAY equals A5FO. The test sequentially 
seeks forward (at 10 cylinders per seek) to the maximum 
cylinder. It then sequentially seeks reverse (again at 
10 cylinders per seek) to cylinder zero. Forward seeking 
Starts again, and continues until INITIATE is actuated. 


8. If FTU testing is complete, take drive out of FTU mode. 


WRITE (SEQUENTIAL) 


l. Put drive in FTU mode. 
NOTE 


This example performs a sequential write on 
all heads and records of cylinder 842 (CE cyl- 
inder) with a low-frequency data pattern. 


2. Set PARAMETER switches to 8C (Data Pattern). Actuate 
LOAD switch to select Data Pattern Register. DISPLAY 
equals contents of Data Pattern register. 


3. Set PARAMETER switches to 00. Actuate LOAD switch to 
load Data Pattern Register Upper. DISPLAY equals 0O0Xx, 
where XX equals old contents of Data Pattern register. 


4. Set PARAMETER switches to 00 (Low Frequency Data Pat- 
tern). Actuate LOAD switch to load Data Pattern Register 
Lower. DISPLAY equals 0000. 


59. Actuate INITIATE switch to transfer Data Pattern regis- 
ter. DISPLAY equals 0000. 


6. Set PARAMETER switches to AA (Write). Actuate LOAD 
Switch to select this FTU test. DISPLAY equals OOAA. 
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7. Actuate INITIATE switch to start Write. DISPLAY equals 
AAFO. The drive will seek to cylinder 842, write sequen- 
tially from head 00, record 00, through the maximum head 
and record on the cylinder. Operation will continue un- 
til INITIATE is actuated to stop the test. 


8. If FTU testing is complete, take drive out of FTU mode. 


READ (SEQUENTIAL) 
l. Put drive in FTU mode. 


2. Perform a write on all heads that are to be read. Refer 
to Write (Sequential). 


NOTE 


This example performs a sequential read of all 
heads and records of cylinder 842 (CE cylin- 
der). 


3. Set PARAMETER switches to 8sC (Data Pattern). Actuate 
LOAD switch to select Data Pattern register. DISPLAY 
equals contents of Data Pattern register. 


4. Set PARAMETER switches to 00. Actuate LOAD switch to 
load Data Pattern Register Upper. DISPLAY equals 0O0XxX, 
where XX equals old contents of Data Pattern register. 


5» Set PARAMETER switches to 00 (Low Frequency Data Pattern) 
Or any nonzero value (High Frequency Data Pattern), de- 
pending upon data pattern previously written. Actuate 
LOAD switch to load Data Pattern Register Lower. DISPLAY 
equals 0000 (Low Frequency Data Pattern) or OOXX, where 
XX equalS any nonzero value for High Frequency Data Pat- 
tern. 


6. Actuate INITIATE switch to transfer Data Pattern register. 


7. Set PARAMETER switches to AB (Read). Actuate LOAD switch 
to select this FTU test. DISPLAY equals OOAb. 


8. Actuate INITIATE switch to start Read. DISPLAY equals 
AbFO. The drive seeks to cylinder 842, reads sequential- 
ly from head 00, record 00, through the maximum head and 
record on the cylinder. Operation will continue until 
INITIATE is actuated to stop the test. 


9. If FTU testing is complete, take drive out of FTU mode. 
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WRITE 


li. 


12 


I3. 


Put drive in FTU mode. 
NOTE 


This example performs a write on head 08, rec- 
ord 15, cylinder 842 (CE cylinder). Single 
bit 1s set. 


Set PARAMETER switches to 80 (Test/FTU Option). Actuate 
LOAD switch to select this option. DISPLAY equals con- 
tents of Test/FTU Option register. 


Set PARAMETER switches to 00. Actuate LOAD switch to 
load Test Option (None Selected). DISPLAY equals OOXX, 
where XX equals the old contents of Test/FTU option. 


Set PARAMETER switches to C2. Actuate LOAD switch to 
load FTU options (Manual Record, Manual Head, and Single 
Selected). DISPLAY equals 00C2. 


Actuate INITIATE switch to transfer Test/FTU option. 
DISPLAY equals 00C2. 


Set PARAMETER switches to 83 (Record Register). Actuate 
LOAD switch to Select Record Register. DISPLAY equals 
contents of Record register. 


Set PARAMETER switches to 00. Actuate LOAD switch to 
load Record Register Upper. DISPLAY equals OOXX, where 
XX equals old contents of Record Register. 


Set PARAMETER switches to 15. Actuate LOAD switch to 
load Record Register Lower. DISPLAY equals OO015. 


Actuate INITIATE switch to transfer Record Register. 
DISPLAY equals OOL5. 


Set PARAMETER switches to 85 (Head Register). Actuate 
LOAD switch to select Head Register. DISPLAY equals con- 
tents of Head Register. 


Set PARAMETER switches to 00. Actuate LOAD switch to 
load Head Register Upper. DISPLAY equals OOXX, where XxX 
equals old contents of Head register. 


Set PARAMETER switches to 08. Actuate LOAD switch to 
load Head Register Lower. DISPLAY equals 0008. 


Actuate INITIATE switch to transfer Head Register. DIS- 
PLAY equals 0008. 
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14. 


15. 


16. 


17. 
18. 


19. 


20. 


Set PARAMETER switches to: 8C (Data Pattern). Actuate 
LOAD switch to select Data Pattern register. DISPLAY 
equals contents of Data Pattern register. 


Set PARAMETER switches to 00. Actuate LOAD switch to 
load Data Pattern Register Upper. DISPLAY equals 00Xx, 
where XX equals old contents of Data Pattern register. 


Set PARAMETER switches to 00 (Low Frequency Data Pattern) 
Or any nonzero value (High Frequency Data Pattern). Ac- 
tuate LOAD switch to load Data Pattern Register Lower. 
DISPLAY equals (000 (Low Frequency Data Pattern) or OOXX, 
where XX equals any nonzero value for High Frequency Data 
Pattern. | 


Actuate INITIATE switch to transfer Data Pattern register. 


Set PARAMETER switches to AA (Write). Actuate LOAD 
Switch to select this FTU test. DISPLAY equals OOAA. 


Actuate INITIATE switch to start write operation. DIS- 
PLAY equals AAFO, changing to AAF1 when one write is com- 
pleted. A Single write is performed on selected head and 
record for each INITIATE switch actuation. 


If FTU testing is complete, take drive out of FTU mode. 


WRITE/READ 


1. 


Put drive in FTU mode. 
NOTE 


This example performs a random write/read on 
cylinder 842 (CE cylinder). 


Set PARAMETER switches to 80 (Test/FTU Option). Actuate 
LOAD switch to select this option. DISPLAY equals con- 
tents of Test/FTU Option register. 


Set PARAMETER switches to 00. Actuate LOAD switch to 
load test option (None Selected). DISPLAY equals 00Xx, 
where XX equals old contents of Test/FTU option. 


Set PARAMETER switches to 30. Actuate LOAD switch to 
load FTU options (Random Record, Random Head Selected). 
DISPLAY equals 0030. 


Actuate INITIATE switch to transfer Test/FTU option. 
DISPLAY equals 0030. 
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9. 


10. 


DD he 


12. 


Set PARAMETER switches to 8C (Data Pattern). Actuate 
LOAD switch to select Data Pattern register. DISPLAY 
equals contents of Data Pattern register. 


Set PARAMETER switches to 00. Actuate LOAD switch to 
load Data Pattern Register Upper. DISPLAY equals OOXxX, 
where XX equals old contents of Data Pattern register. 


Set PARAMETER switches to 00 (Low Frequency Data Pattern) 
Or any nonzero value (High Frequency Data Pattern). Ac- 
tuate LOAD switch to load Data Pattern Register Lower. 
DISPLAY equals 0060 (Low Frequency Data Pattern) or OQOXX, 
where XX equals any nonzero value for High Frequency Data 
Pattern. 


Actuate INITIATE switch to transfer Data Pattern register. 


Set PARAMETER switches to AC (Write/Read). Actuate LOAD 
Switch to select this FTU test. DISPLAY equals QOAC. 


Actuate INITIATE switch to start write/read operation. 
DISPLAY equals ACFO. A write/read is performed on random 
records and random heads until INITIATE switch is oper- 
ated again. 


If FTU testing is complete, take drive out of FTU mode. 
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VERSIONS 1.0 & 2.0 | 
STATUS/ERROR | 
CODE DICTICNARY 


©@ VERSIONS 1.0 AND 2.0 STATUS/ERROR CODE DICTIONARY D 


INTRODUCTION 


This appendix contains the status and error codes that are pro- 


duced by the FTU and diagnostic testS alcng with associated 
corrective actions. 


NOTE 


This appendix applies to Versions 1.0 and 2.0 
only. Refer to Troubleshooting Applicability 
in Preface for explanation and location of in- 
formation on other versions. 


Refer to tables D-1l through D-5. The tables list the codes in 
alphanumeric order. 


@ Refer to appendix B for FTU and diagnostic test descrip- 
tions. 


® Refer to appendix C for operating procedures. 


® The diagnostic control panel is located on the _ front 
right-hand side of the drive on a tip-out panel. The 
panel displays the statuS and error codes. The display 
1S in hexadecimal uSiny uppercase letters, except for B 
and D, which are lowercase. For example: 


® Codes beginning with EE are statuS codes; all others are 
error codes. 


) The CE action column lists actions to be taken to correct 
an error. Actions should be performed in the order list- 
ed, going to second and succeeding actions only if first 
action did not correct error. After doing first recom- 
mended action, repeat FTU or diagnostic test that caused 
error. If test results (errors) do not change, go on to 


& next CE action. 
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Card replacements are listed aS one CE action item but 
should be revlaced one card at a time. Between each card 
replacement, FTU/diagnostic test should be run to deter- 
mine if error has been corrected. If error has not been 
corrected, return original card to original card location 
and go on to next card replacement. 


The order in which CE action items are listed reflects 
probability of action correcting problem, with most prob- 
able being first. However, this iS weighted by the sit- 
uation where a less probable action 1S quicker to perform 
than a more probable action. Therefore, it may be e»xpe- 
dient in terms of time to first do the quicker action in 
hopes that it may solve the problem. Thus, the order of 
actions are often a result of careful consideration be- 
tween most probable action and quickest action that has a 
reasonable probability of correcting an error. 


Cards/components requiring adjustments: 


When the following card/components are replaced, perform 
the Velocity Adjustment. Refer to manual 2, section 2C 
for procedure. 


A04 A05 
A06 HDA 


When the following cards/components are replaced, adjust 
the FTU read circuit. Refer to manual Zz, section 2C for 
procedure. 


AOl B03/C03 
A02 B06/C06 
A03 -YYV R/W (on deck) 
A04 -~YMV Head Select (on deck) 
A05 Drive Motor 
A06 Drive Belt 
HDA 
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TABLE D-l. CONTROL STATUS 


Status Description 


XXFO |Test is running (XX equals 
|test number). 
| | 
| 
| 
| 

XXF1l |Test is temporarily 
|stopped or an error has 
loccurred (XX equals test 
Inumber). The error code 
lis stored in the error 
llogging area (BO-CF). The 
lerror logging area must be 


|lread to determine the 
lexact reason for the stop. 


XXF2 [Test has stopped due to 
|EOT bit being set and end 
lof test was reached, or 
lend of a test was 
| reached. 


a aS SS SESE SS SS SS A SSS 
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a ee a RT EO. ag aS TP SS AE PET A I EET TIED 


| 
| CE Action 

| 

| 

{Actuate INITIATE switch 


|to temporarily stop 
ltest. 


| 

| 

| 

|If test is temporarily 

[stopped actuate INITIATE 

|switch to restart test. 

[If an error occurred: 

ll. Ensure drive is in 
FTU mode. 

2. Examine contents of 
error logging area 
BO-CF and look up 


error codes in error 
code dictionary. 


Select another test or 


| 
| 
: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
exit FTU mode. | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Error 
Code 


Blank 


Unknown 


Unknown 


TABLE D~-2. 


| 
| Error Description | 
| | 
| | 


[T&D MPU not active. 

| 

| 

[Any number combination 
lalong with the operator 
|FAULT light on indicates 
la T&D MPU error. 

| 

| 

[Any number combination 
Jalong with the MPU LED 
|(on B03/C03) on indicates 
|lthe T&D MPU was unable 
|to power up. 


| 
NOTE 


|Refer to appendix D Intro- 


lduction for adjustments 
|required when certain 
|cards/components are 
|replaced. 


a aa aS 


MISCELLANEOUS ERROR CODES 


CE Action 


Replace card B03/C03. 
Replace card B03/C03. 


Replace card B03/C03. 
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TABLE D-3. FTU FUNCTION ERROR CODES 


| | 
Error | Error Description | CE Action 
Code | | 
a eee eRe eee ae eae ee | 
nea (Ca 
AFA0 |Not Used. [ 
| 
| 
AFAIL] Seek End did not drop. |Replace cards B02/C02, 
1A06, AO5, A004, BO4/C04, 
1B03/C03, BO5/C05. 
| 
AFA2 Seek End not found. {Replace cards B02/C02, 
|A06, AO5, A0O4, BO4/C04, 
1B03/C03, BO5/CO5. 
| 
AFA3 On Cylinder not found. |Replace cards BO2/C02, 


1A06, AOS, AQ4, B04/C04, 
1B03/C03, BO5/CO5. 


NOTE: Refer to appendix D Introduction for adjustments re- 


quired when certain cards/components are replaced. 


Table Continued on Next Page 
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TABLE D-3. FTU FUNCTION ERROR CODES (Contd) 


| 

Error | Error Description 
| 
| 


|Incorrect Machine Status 
|before a seek. 

|Expected status 68. Refer 
[to figure E-3. 


ri 
fo) 


1. 
2 


CE Action 


Display Machine 
Status (95) and com- 
pare to expected 
status. 

Replace cards for 
bit(s) in error: 


Bit 4 or 7 On: BO03/ 
C03 


Bit 5 or 6 Off: BO3/ 
C03, A0O6, BO5/CO05, 
AO5. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
: 
Bit 3 Off: BO3/C03, | 
B04/C04, AQ4, AOl, | 
AO3. | 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


BO04/C04, AO8 (CHI), 
BO8 (CHII). 


Bit 1 On: B03/C03, 
A0O5. 


Bit 0 On: BO3/CO3, 
B05/C05, B04/C04, 
-YMV on Deck. 


quired when certain cards/components are replaced. 


| 

| 

eee S20 ae eT Te ee aS a eee ee ee 
NOTE: Refer to appendix D Introduction for adjustments re-_ | 
| 

Table Continued on Next Page | 
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TABLE D-3. FTU FUNCTION ERROR CODES (Contd) 


Error | Error Description | CE Action 
Code | 
nee ne eee nee a ree ee ee Te ee eee eee 
a 
AFAS |Incorrect Machine Status 1. Display Machine 


Status (95) and com- 
pare to expected 
Status. 

2. Replace cards for 
bit(s) in error: 


lafter a seek. 
[Expected status 68. Refer 
lto figure E-3. 


Bit 4 or 7 On: BO03/ 
C03 


Bit 5 or 6 Off: BO3/ 
C03, AO0Q6, BOS5/CO5, 
AQ5. 


Bit 3 Off: BO3/CO3, 
B04/C04, AO4, AOl, 
A0Q3. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
: 
| Bit 2 On: B03/C03, 
| B04/C04, AO8 (CHI), 
| BO8 (CHIT). 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Bit 1 On: BO3/C03, 
A0S5. 


Bit 0 On: BO3/C03, 
B0O5/C05, B04/C04, 
-YMV on Deck. 


Replace cards BO0Q2/CN2, 
A04, AOl, AO3, BO7, BO04/ 
C04, BO5/CO05. 


On Sector not found. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
AFA6 | 
| 
| 
| 
| 
| 
| 
| 
| 


NOTE: Refer to appendix D Introduction for adjustments re- 


quired when certain cards/components are replaced. 
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TABLE D-3. FTU FUNCTION ERROR CODES (Contd) 


| 
Error | Error Description | CE Action 
Code | | 

| | 


a 

|Incorrect Machine Status 1. Display Machine 

|lbefore a head select. Status (95) and con- 

[Expected status 68. Refer pare to expected 

lto figure E-3. status. 

2. Replace cards for 
bit(s) in error: 


» 
rxj 
and 
~ 


Bit 4 or 7 On: B03 
C03 


Bit 5 or 6 Off: BO3/ 
C03, AO6, BO5/CO5, 
AO5. 


Bit 3 Off: B03/C03, 
B04/C04, A0Q4, AOl, 
A03. 


B04/C04, AO8 (CHI), 
BO8 (CHII). 


Bit 1 On: BO3/CO3, 
AOS. 


Bit 0 On: BO2/CO02, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
: 
| Bit 2 On: BO3/C03, 
| 
| 
| 
| 
| 
| 
| 
| A04, AO3, AOQl. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


“NOTE: Refer to appendix D Introduction for adjustments re- 


quired when certain cards/components are replaced. 
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TABLE D-3. 


~ NOTE: 


| 
| Error Description 
| 
| 


|Incorrect Machine Status 
lafter a head select. 
[Expected status 68. Refer 
lto figure E-3. 


Sector Mark Time-out. 


| 
| 
| 
| 
1. 


2. 


FTU FUNCTION ERROR CODES (Contd) 


CE Action 


Sa ee ee 


Display Machine 


Status (95) and com- 


pare to expected 

Status. 

Replace cards for 
bit(s) in error: 


Bit 4 or 7 On: BO3/ 


C03 


Bit 5 or 6 OF£: BO3/ 


C03, A06, BO5/C0O5, 
A0O5. 


Bit 3 Off: B03/C03, 
AQ3. 


Bit 2 On: B03/C03, 
B04/C04, AO8 (CHI), 
BO8 (CHII). 


Bit 1 On: BO03/C03, 
A05. 


Bit 0 On: BO3/C03, 
B05/C05, BO4/C04, 
B02/C02, -YMV on 
Deck. 


Replace cards B0O2/C02, 
A04, AOQ3, AOl, BO7, BO4/ 
C04, BO5/CO05. 


Refer to appendix D Introduction for adjustments re- 


_ quired when certain cards/components are replaced. 
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TABLE D-3. FTU FUNCTION ERROR CODES (Contd) 


CE Action 


| 
Error | Error Description 
Code | 

| 


|Incorrect Machine Status 
lafter a write. 

|Expected status 68. 
|Refer to figure E-3. 


1. Display Machine 
Status (95) and com- 
pare to expected 
Status. 

Replace cards for 
bit(s) in error: 


NO 
e 


Bit 4 or 7 On: BO3/ 
C03 


Bit 5 or 6 Off: BO3/ 
C03, A0Q6, BO5/C05, 
A05. 


Bit 3 Off: BO03/C03, 
B04/C04, AOQ4, AOl, 
A03. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
Bit 2 On: BO03/C03, | 
B04/C04, AO8 (CHI), | 
BO8 (CHII). | 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


Bit 1 On: B0O3/C03, 
AOS. 


Bit 0 On: BOQ3/C03, 
B05/C05, BO4/CO04, 
B0O2/C0O2, ~YMV on 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Deck. 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


NOTE: Refer to appendix D Introduction for adjustments re- 


quired when certain cards/components are replaced. 
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TABLE D-3. FTU FUNCTION ERROR CODES (Contd) 


| | 

| Error Description | CE Action 
Code | | 

| 


Sa aa aaa 

|Incorrect Machine Status 1. Display Machine 

lafter a read. Status (95) and com- 

|Expected status 68. Refer pare to expected 

lto figure E-3. status. 

2. Replace cards for 
bit(s) in error: 


eg 
rz 
a 
Oo 


Bit 4 or 7 On: BO03/ 
C03 


Bit 5 or 6 Off: BO3/ 
C03, AO6, BOS/COS, 
AO0O5. 


Bit 3 Off: BO3/C03, 
B04/C04, AOQ4, AOl, 
A03. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Bit 2 On: BO03/C03, 
| BO4/C04, AO& (CHI), 
| BO8 (CHIT). 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Bit 1 On: BO03/C03, 
A0Q5. 


Bit 0 On: BO03/C03, 
B05/C05, B04/C04, 
BO2/C02, -YMV or. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Deck. 
| 

| 

| 

| 

| 

| 

| 

| 

| 


NOTE: Refer to appendix D Introduction for adjustments re- 


quired when certain cards/components are replaced. 
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TABLE D-3. FTU FUNCTION ERROR CODES (Contd) 


| 

Error | Error Description CE Action 
| 
| 


Bs SN ee 
AFAC |Read error. Data is [Perform the following 
{assumed to be written Isteps for more informa- 
lcorrectly. [tion. 


| 
| 
! 
| 
| 
| 
| 
| 
ll. Run all available | 
| diagnostics and cor- | 
| rect all other errors| 
| before going to next | 
CE action. | 
|2. Test additional | 
| defect-free tracks as| 
| listed on the flaw | 
| map. 
|3. Check FTU read cir- | 
| cuit adjustment. 
| Refer to manual 2, 
| section 2C for 
| procedure. 
14. Use TB216 for further 
| testing of failing 
| head(s). 
15. Check customer error 
| log for errors on 
| the same head(s). 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


AFAd Not used. 


AFAE Time-out while counting 


sectors. 


Replace cards B04/C04, 
B03/C03, BO2/C0O2, AO8, 


! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
! 
| (CHI), BO8 (CHII). 
| 

| 

| 

| 

| 

| 


TT Gan Pe er 


yy 8: Refer to appendix D Intrclauction for adjustments re- 


quired when certain cards/components are replaced. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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TABLE D-4. 


| 

| 

[Waiting for START switch to|Press START switch to 
|b 

| 

| 


Refer to appendix D Introduction for adjustments re- 


quired when certain Ccards/components are replaced. 


Table Continued on Next Page 


SSS Sa SSS SS SS SPS SSS 


| | 

| Status | Status Description 

| Code | 

ee eee 

| | 

| AFAF |Too many sectors for FTU 
| [tests to be run. 

| | 

| 

| 

| EEOO 

| © pressed. 

| 

| 

| EEOL |Failed to reach Up to 

| [Speed on first try. 

| | 

| | | 

| EEO2 [Interrupt occurred but un- 
| lable to determine cause. 
| | 

| | 

| | 

| | 

| | 

| | 

| | 

| EEO3 |No Hold 

| | 

| | 

| | 

| | 

| EEO4 ISTART switch signal was 
| [lost and drive powered 

| |down. 

| | 

| | 

| EEOS [Illegal manual tag entered 
| lor a write was attempted 
| lon a non-CE cylinder. 

| [Writing is allowed on CE 
| lcylinder (842) only. 

| | 

: EE06 ‘iii used. 

| NOTE: 

| 

| 

| 


STATUS CODES 


CE Action 


| 
| 
| 
| 
| 
|Change drive sector 

| (on BO4/C04) to equal or 
‘ame than 128. : 


|power up drive. 


|None - Microprogram 
lwill retry. 
| 


|None - Microprogram 
[will return to monitor. 
|I£f constant display, 
[replace card B03/C03 and 
|-VWV card (in T&D con- 
ltrol panel). Check 
|-VWV and -VMV cabling. 

| 


| 

|Indicates drive was pow- 
lered down from control- 
ller or there is a faulty 
linterface cable. 


{Press START switch to 
|power up drive. 


| 

| 

|Check validity of 
[parameters entered and 
pe again. 
| 
| 
| 


janwens Gee Gu couse ume eee eee eee Gee eee eee cee Ce cme ere oe ee eee cm eee eee ce ee cme ce ce ee OP sees ee = 
a 


oO 
l 

j— 

Ww 


TABLE D-4. STATUS CODES (Contd) 


| | 
Status | Status Description | CE Action 
Code | | 
eRe, ee Tee ee eee ee eee ena ee eet ae eee eee 
aR a (Ra 
EEO7 {An illegal test was selec- |Verify the test number 
lted. land initiate the test 
| |again. 
| | 
EE08 [Waiting for Up to Speed. | None. 
| | 
EE09 |Waiting for Ready. | None. 
| 
EEOA |PLO took two tries to lock |None. 
[on - now waiting for Ready. | 
| | 
EEOb |PLO took three tries to |None. 
|lock on - now waiting for | 
|Ready. | 
| | 
EEOC [Drive completed first seek |None. 
[during power up and became | 
|ready. No diagnostic func-| 
jtions have been performed | 
land no diagnostic/machine | 
lerrors have occurred. | 
| | 
EEOd |[Walting for Pick and Hold. |Determine position of 


| : | LOCAL/REMOTE switch on 
| lcard B0Q3/C03. 

| | 

| |Remote-Pick and Hold 

| |from:the controller or 

| |preceding drive. Status 
|will change when Pick 

| land Hold are received; 

| lif not, replace card 

| |B03/C03 and check I/O 

| |cables. 

| | 

| |Local-This status should 
| [not occur. Replace card 
| [B03/C03.. 

| | 

| 


CAs | Te ee 
NOTE: Refer to appendix D Introduction for adjustments re- 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Quired when certain cards/components are replaced. | 

| 

| 


Table Continued on Next Page 
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TABLE D-4. STATUS CODES (Contd) 


| | 
Status | Status Description | CE Action 
Code | | 

| | 


[panel is initialized and 
[ready. This occurs when 
lac power is turned on or 
lafter a clear from the 

[diagnostic control panel. 


EEOE [Error logging area full. l1. Read and record all 
[16 Different errors have | errors in logging 
lbeen logged. | area. 
|2. Perform CE actions as 
| | required. 
| 13. Clear out error log- 
| | ging area using CE 
| | function Dl. 
| | 
| | 

EEOF [Tried to put drive in FTU |{1. EnSure LOCAL/REMOTE 
|mode (60) while drive was | switch on card at 
lin Remote mode. | B03/C03 is set to 
| | Local. 
| | 
| | 

EE10 | | 

thru |Not Used. | 

EEFd | | 
| | 

EEFE |CE Functions Dl or D2 ex- |None. 

Jecuted successfully. Dl | 
[clears out error logging | 
larea of fault codes and oc-| 
[currences. D2 clears only | 
|occurrences. | 

| 

EEFF |The diagnostic control |None. 

| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


NOTE: Refer to appendix D Introduction for adjustments re- 


quired when certain cards/components are replaced. 
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TABLE D-5. POWER UP/DOWN ERROR CODES 


| 

Error Description | CE Action 
| | 
| 


| 

| 

| 

| 

FFOO Motor not up to speed. 1. Replace cards | 
B04/C04, A0O4, BO03/C03| 

2. Check drive motor | 

belt. | 

3. Check drive motor 

thermal breaker. | 

| | 

| 

FFO1 Brake malfunction. 1. Replace card BO3/C03 | 
2. Replace brake. | 

: 

FFO2 Lost. Ready. Replace cards B04/C04, | 
AO5, A0O6. | 

, 

FF 03 PLO not locked on after Replace cards AOQ3, AO4. | 
three tries. | 

| | 

FFO4 Error in self-testing 1. Replace cards B03/ | 
| 


PIA l. C03, BO2/C02 

2. Check -VMV card (in 
dc power supply) and 
associated wiring for 
bent/broken pins, 
seating, etc. 

3. Check -VWV card (in 
T&D control panel) 
and associated wiring 
for bent/broken pins, 
seating, etc. 

4. Replace -VMV card in 
dc power supply. 

5. Replace -VWV card in 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
: T&D control panel. 
| 

| 


NOTE: Refer to appendix D Introduction for adjustments re- 


; quired when certain cards/components are replaced. 
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TABLE D-5. POWER UP/DOWN ERROR CODES (Contd) 


CE Action 


| 
Error | Error Description 
Code | 

| 


a (A ci a a a a a ES 
FFO5 |Error in self-testing |1. Replace cards B03/ 
|PIA 2. C03, BO2/C02 
| Check -VMV card (in 
dc power supply) and 
associated wiring for 
bent/broken pins, 
seating, etc. 
Check -VWV card (in 
T&D control panel) 
and associated wiring 
for bent/broken pins, 
seating, etc. 
Replace -VMV card in 
dc power supply. 
Replace -VWV card in 
T&D control panel. 


DO 
e 


WW 
e 


> 
e 


on 
e 


FFO06 


— 
e 


Replace cards B03/C03 
B02/C02. 

Check -VMV card (in 
dc power supply) and 
associated wiring for 
bent/broken pins, 
seating, etc. 

Check -VWV card (in 
T&D control panel) 
and associated wiring 
for bent/broken pins, 
seating, etc. 

Replace -VMV card in 
dc power supply.- 
Replace -VWV card in 
T&D control panel. 


Error in self-testing 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
!Br 
[PIA 5. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Gy No 
r ® 


f aN 
e 


Sa! 
r 


| 
NO Refer to appendix D Introduction for adjustments re- 


quired when certain cards/components are replaced. 
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TABLE D-5. 


rr 
my 
>) 
~J 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
FFO08 | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


0 
! 
bp 
co 


Error in self-testing PIA 9|1. Replace cards B02/C02 


EL 
10 


ror in self-testing PIA 


| | 
Error | Error Description | 
| | 
| | 


2° 
4. 


3 
De 
1 
2 


or 


NOTE: Refer to appendix D Introduction for adjustments re- 


quired when certain cards/components are replaced. 
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POWER UP/DOWN ERROR CODES (Contd) 


CE Action 


B03/C03. 

Check -VMV card (in 
dc power supply) and 
associated wiring for 
bent/broken pins, 
seating, etc. 

Check -VWV card (in 
T&D control panel) 
and associated wiring 
for bent/broken pins, 
seating, etc. 

Replace -VMV card in 
dc power supply. 
Replace -VWV card in 
T&D control panel. 


Replace cards B02/C02 
B03/C03. 

Check -VMV card (in 
dc power supply) and 
associated wiring for 
bent/broken pins, 
seating, etc. 

Check -VWV card (in 
T&D control panel) 
and associated wiring 
for bent/broken pins, 
seating, etc. 

Replace -VMV card in 
dc power supply. 
Replace -VWV card in 
T&D control panel. 


83323580 E 


TABLE D-5. POWER UP/DOWN ERROR CODES (Contd) 


FFOA ror in self-testing PIA 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
{Er 
|12. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


—_E ee eee oe eee ees fe Geer eee Gee ae ewe ew ew ewe Oe eae SE come Ce ces = Com CO ce ce Come ce come cee coe Cee cee coe come SE cee — oe Se eo wee cm cm cee comme oer 8 oe 


83323580 E 


| | 
Error | Error Description | CE Action 
Code | | 
| | 
ee 
FFO9 iError in self-testing PIA |1. Replace cards B02/C02 
}11. B03/C03. 
2- Check -VMV card (in 


WwW 


A 
e 


on 
e 


BO 


SS) 
e 


>» 
e 


un 
e 


ATA Ue 
NOTE: Refer to appendix D Introduction for adjustments re- 


quired when certain Ccards/components are replaced. 
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dc power supply) and 
associated wiring for 
bent/broken pins, 
Seating, etc. 

Check -VWV card (in 
T&D control panel) 
and associated wiring 
for bent/broken pins, 
seating, etc. 

Replace -VMV card in 
dc power supply. 
Replace -VWV card in 
T&D control panel. 


Replace cards B02/C02 
B03/C03. 

Check -VMV card (in 
dc power supply) and 
associated wiring for 
bent/broken pins, 
seating, etc. 

Check -VWV card (in 
T&D control panel) 
and associated wiring 
for bent/broken pins, 
Seating, etc. 

Replace -VMV card in 
dc power supply. 
Replace -VWV card in 
T&D control panel. 


oO 
! 
— 
\o 


TABLE D-5. POWER UP/DOWN ERROR CODES (Contd) 


FFOb [Error in self-testing 


[timer l. B02/CO02. 


| 
| 
| 
| 
1. Replace cards B03/C03| 
| 
2. Check -VMV card (in | 
dc power supply) and | 
associated wiring for| 
bent/broken pins, | 
seating, etc. | 

3. Check -VWV card (in | 
T&D control panel) | 
and associated wiring| 
for bent/broken pins, | 
seating, etc. | 

4. Replace -VMV card in | 
dc power supply. | 

5. Replace -VWV card in | 
T&D control panel. | 

| 


| 
| 
timer 2. B02/C02. | 
2. Check -VMV card (in | 

dc power supply) and | 

associated wiring for| 

bent/broken pins, | 

seating, etc. | 

3. Check -VWV card (in | 

T&D control panel) | 

and associated wiring| 

for bent/broken pins, | 

Seating, etc. | 

Replace -VMV card in | 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


4. 
dc power supply. 
5. Replace -VWV card in 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

Error in self-testing |1. Replace cards B03/C03 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| T&D control panel. 
| 
| 
| 
| 
| 


NOTE: Refer to appendix D Introduction for adjustments re- 
quired when certain cards/components are replaced. 
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FFOd 


FFOE 


83323580 E 


TABLE D-5. 


Error 
Code 


NOTE: 


| | 
| Error Description | 
| | 
| | 


[Error in self-testing 
|EPROM 1. 


Error in self-testing 
EPROM 2. 


mE a eee ee a a ae ee ne eR, ee ee ee ee eee 


1. 


2 
3% 


4. 


5 


1. 
Ls 


3. 


4. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
[5. 
| 

| 

| 

| 

| 

| 


Refer to appendix D Introduction for adjustments re- 


quired when certain cards/components are replaced. 


Table Continued on Next Page 


POWER UP/DOWN ERROR CODES (Contd) 


CE Action 


Replace cards B03/C03 
B02/C02. 

Check -VMV card (in 
dc power supply) and 
associated wiring for 
bent/broken pins, 
seating, etc. 

Check -VWV card (in 
T&D control panel) 
and associated wiring 
for bent/broken pins, 
seating, etc. 

Replace -VMV card in 
dc power Supply. 
Replace -VWV card in 
T&D control panel. 


Replace cards B03/C03 
B02/C02. 

Check -VMV card (in 
dc power supply) and 
associated wiring for 
bent/broken pins, 
seating, etc. 

Check -VWV card (in 
T&D control panel) 
and associated wiring 
for bent/broken pins, 
seating, etc. 

Replace -VMV card in 
dc power supply. 
Replace -VWV card in 
T&D control panel. 


one aoe Eee ee eee cee ome cme aes owe em eee OO eee O= ween O82 exe See Oe eww cee OE coe OO SE ee Co cee cee Sw wee OO em oe eee OO eee or ee eee eee ee oe eee oe 


OC 
t 
NO 
aa 


TABLE D-5. POWER UP/DOWN ERROR CODES (Contd) 


Error | Error Description | CE Action 
Code | | 
TN See Se een ae eee eee Le 
i pr ss Sie 
FF OF 
|EPROM 3 B02/CO2. 
| : 2. Check -VMV card (in 


dc power supply) and 
asscciated wiring for 
bent/broken pins, 


| 

| 

| 

| 

|Error in self-testing |1. Replace cards aimee 
| 

| 

| 

| 

seating, etc. | 


WW 
e 


Check -VWV card (in 
T&D control panel) 
and associated wiring 
for bent/broken pins, 
seating, etc. 

Replace -VMV card in 
dc power supply. 
Replace -VWV card in 
T&b control panel. 


> 
e 


uw 
e 


FF10 


3 
e 


Replace cards B03/C03 
B02/CO2. 

Check -VMV card (in 
dc power supply) and 
associated wiring for 
bent/broken pins, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
) 
| 
| 
| 
| 
| 
seating, etc. | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Error in self-testing 
EPROM 4. 


BO 
e 


W 
e 


Check -VWV card (in 
T&D control panel) 
and associated wiring 
for bent/broken pins, 
seating, etc. 

Replace -VMV card in 
dc power supply. 
Replace -VWV card in 
T&D control panel. 


> 
e 


Ul 
e 


| | 
NOTE: Refer to appendix D Introduction fo adjustments re- 


guired when certain cards/component: ‘sre replaced. 


Table Continued on Next Pav 


= _— au eee ase eee ome eso eee Gee c= oe 
—_—me ee ese Oo es een Ge eee OSS ees OP ew ea ase a= c= == ow OE ewe Owe eee oo eee eee SO cm ewe oe ews SS eED aE anew aaa enue ax 
- 
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ry 
ry 
— 
— 


FF12 


~ NOTE: 


83323580 E 


TAELE D-5. 


| | 
| Error Description | 
| | 
| | 


[Error in self-testing 
|RAM dL 


rror in self-testing 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
[E 
|RAM 2. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 


2 
4 
5 
L 


3. 


4 


2 
3s 
5 


| 
|l1. Replace cards B03/C03 


- Replace cards B03/C03 


- Check -VMV card (in 


Refer to appendix D Introduction for adjustments re- 


quired when certain cards/components are replaced. 


Tabie Continued on Next Page 


POWER UP/DOWN ERROR CODES (Contd) 


CE Action 


B02/C02. 

Check -VMV card (in 
dc power supply) and 
associated wiring for 
bent/broken: pins, 
seating, etc. 

Check -VWV card (in 
T&D control panel) 
and associated wiring 
for bent/broken pins, 
seating, etc. 

Replace -VMV card in 
dc power supply. 
Replace -VWV card in 
T&D control panel. 


BO2/CO02. 


dc power supply) and 
associated wiring for 
bent/broken pins, 
seating, etc. 

Check -VWV card (in 
T&D control panel) 
and associated wiring 
for bent/broken pins, 
seating, etc. 

Replace -VMV card in 
dc power supply. 
Replace -VWV card in 
T&D control panel. 


oO 
t 
Se) 
Ww 


TABLE D-5. POWER UP/DOWN ERROR CODES (Contd) 


Circuit breaker(s) are not 

on. on. 

2. Replace card BO03/C03. 

3. Check for faulty 
Circuit breaker. 

4. Check wiring associ- 
ated with circuit 
breakers. 

5. Suspect de thermal 
protector on + 5 V 
regulator card (-GDV) 
in dc power supply. 


| | | 
Error | Error Description CE Action | 
Code | | | 
| | ee ee eee, 
| 
FF13 {No air pressure. _°. Replace card B03/C03. | 
| {|.. Check air pressure | 
| | switch. | 
| 13. Check blower. | 
FF14 |-24 V MPU dropped below Jl. Replace cards B0O2/C02 
|-18 V. | B03/C03. 
| |2. Check wiring in ac 
| | power supply. 
| | 
| 
FF15 |Not used. | 
| | 
| | 
FF16 [Failed to reach Up to Speed|1l. Check drive motor 
lon second try. Pick Out | belt. 
[sent to next drive. |2. Check drive motor 
| thermal breaker. 
[3. Replace cards B04/C04 
| A04, AO3, AOQl. 
| 
| 
FF17 Cannot turn on dc power. ae Check to ensure all 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


beeen a — Serene ee hee ret wa 


NOTE: Refer to appendix D Introduction for adjustments re- 


quired when certain cards/components are replaced. 
Table Continued on Next Page 
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| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
circuit breakers are | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


o 
| 
we) 
ib 
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TABLE D-5. POWER UP/DOWN ERROR CODES (Contd) 


CE Action 


| 

Error | Error Description 
| 
| 


1. Check to ensure all 
circuit breakers are 
on. 

Replace card B0O3/C03. 
Check for faulty 
circuit breaker. 
Check wiring associ- 
ated with circuit 
breakers. 

Suspect dc thermal 
protector on + 5 V 
regulator card (-GDV) 
in dc power supply. 


FF18 =|DC power was turned on but 
la circuit breaker has 
|tripped. 
| 


> tw BP 
e @ e 


Ul 
e 


FF19 Lost air pressure. 1. Replace card B03/C03. 
2. Check air pressur® 
switch. 


3. Check blower. 


Replace cards AQ3, A0Q4. 


FFlb Check drive motor 
thermal breaker. 
Replace cards B04/C04 
A0Q4, AOQ3, AOl. 

Check drive motor 


belt. 


~ 
td 


Lost speed while trying to 
lock on PLO. 


NO 
8 


GW 
e 


FF1C 


- 
e 


First seek took too long. Replace card AOl, 
A04, AO5, AO6, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
: 
FF1A {PLO lost lock. 

| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| B0O5/CO5. 
| 

| 

| 


| 
NOTE: Refer to appendix D Introduction for adjustments re- 


quired when certain cards/components are replaced. 


Table Continued on Next Page 


83323580 E D-25 


TABLE D-5. POWER UP/DOWN ERROR CODES (Contd) 


| 

Error | Error Description CE Action 
| 
| 


| 
| 
| 
Se ee ee ee Lee ee eee eee tee eee 
——————rEEEE————— eo 


| 
| 
: 
“4 
FFld | Index Mark or Sector Mark {Replace cards B0O4/C04, (| 
Imissing at I/O. {|AO8, AOl. | 
| | 
| | | 
FFLE |RAM 1 not installed. {Replace card B03/CO03. | 
| | | 
| | | 
FF1LF |RAM 2 not installed. |Replace card B03/C03. | 
| | 
| | 
FF 20 |PLO lost lock. |Replace cards B04/C04, 
| |A03, A04, BO3/CO03. 
| | 
FF21 | |PLO lost lock and could not|Replace cards B04/C04, 
|recover in three attempts. {A03, A0Q4, BO3/CO3. 
FF22 |Recovered from lost PLO [Replace cards B04/C04, 
|lock. |A03, A004, BO3/CO3. 
! ! 
FF23 No A/D data ready within |Replace card BO2/C02, 
50 milliseconds. |B03/C03. 
| 
FF2 4 Not used. 
thru 
FF3F 


NOTE: Refer to appendix D Introduction for adjustments re- 


quired when certain cards/components are replaced. __| 
Table Continued on Next Page | 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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7] 
t 
NO 
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TABLE D-5. POWER UP/DOWN ERROR CODES (Contd) 


Error | Error Description CE Action 


| 
Code | | | 
| 


rx 
ry 
ce 
© 


1. Replace card B03/C03. 

2. Replace -VMV card in 
dc power supply. 

»- Check -VMV card (in 
dc powe. supply) and 
associat :d wiring for 
bent/brc«<en pins, 
Seating, etc. - 

4. Suspect + 5 V MPU 

regulator board 

(-VLV) in ac power 

Supply. 


|Ground reference upper 
|limit exceeded for voltage 
[monitor D2 on -VMV card. 

3 
1 
2 


FF41 Replace card B03/C03. 
Replace ~-VMV card in 
dc power supply. 
Check -VMV card (in 
dc power supply) and 
associated wiring for 
bent/broken pins, 
seating, etc. 


Ground reference upper : 
- Suspect + 5 V MPU 


limit exceeded for voltage 
monitor D4 on -VMV card. 


3 


4 
regulator board 
(-VLV) in ac power 
Supply. 

FF42 Upper limit exceeded for 1 
+10 V. 


Replace cards B03/C03 
B02/CO02. 

Replace -VMV card in 
dc power supply. 
Check +10 V power 
source. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 2 
| 

| 3 
| 
| 
| 
| 
| 
| 


| | | 
NOTE: Refer to appendix D Introduction for adjustments re- 


quired when certain cards/components are replaced. 
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TABLE D-5. POWER UP/DOWN ERROR CODES (Contd) 


c. 


¢ 


| | | | 
| Error | Error Description | 
| Code | | 
| | | 
| 


ee eee ay eee ee eee! | eee eee eee ee 


+5 V. 


FF 43 |Upper limit exceeded for }1. 
|-36 V, line side. 
| | 2. 
| | 
| 3. 
| 
| 

FF44 |Upper limit exceeded for 1. 
|-10 V. 
| Ze 
| 
| 3< 
| 
: 

FF45 |Upper limit exceeded for l. 
|-36 V, load side. 
| 2 
| 
| 3% 
| 
| 

FF 46 [Upper limit exceeded for Lis 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


D-28 


CE Action 


Replace cards B03/C03 
BO2/C02. 

Replace -VMV card in 
dc power supply. 
Check -36 V power 
supply. 


Replace cards B03/C03 
BO2/C02. 

Replace -VMV card in 
dc power supply. 
Check -10 V power 
source. 


Replace cards B03/C03 
BO2/C02. 
Replace -VMV card in 
dc power supply. 
Check -36 V power 
source. 


Perform +5 V adjust- 
ment. Refer to man- 
ual 2, section 2C. 
Replace cards B03/C03 
BO2/C02. 

Replace -VMV card in 
dc power supply. 
Replace -GDV card in 
dc power supply. 


- Check +5 V power 


NOTE: Refer to appendix D Introduction for adjustments re- 
quired when certain cards/components are replaced. 


Table Continued on Next Page 
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| 
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source. | 
| 
| 
| 
| 
| 
| 
| 
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TABLE D-5. POWER UP/DOWN ERROR CODES (Contd) ’ 


| | 

Error | Error Description | CE Action 
| | 
| | 


aa See LOPE ee ee Nee, (See ee eee ee ee 


+24 V. B02/C02. 
- Replace -VMV card in 
power supply. 
Check +24 V power 
| : source. 
NOTE: Refer to appendix D Introduction for adjustments re- 
quired when certain cards/components are replaced. 


Table Continued on Next Page 


| | 
| | 
| : 
| | 
| FF47 |Always zeroed by firmware. |1l. Replace card B03/CO03. | 
| | |2. Replace -VMV card in | 
| | | dc power supply. | 
| | | | 
| | | | 
| FF48 |Unable to determine bit [1 epee card B03/CO03. | 
| [that indicated error. |2. Replace -VMV card in | 
| | | dc power supply. | 
| | | | 
| | | | 
| FF49 | | | | 
| thru | Not. used. | 
| FF4F — | | 
| | | | 
| | | | 
| FF50 | U pper limit exceeded for |1. Perform -5 V adjust- | 
| | - | ment. Refer to man- | 
| | | ual 2, section 2C. | 
| | |2. Replace cards B03/C03| 
| | | B02/CO02. | 
| | |3. Replace -VMV card in } 
‘| | | dc power supply. | 
| | |4. Replace -GDV card in | 
| | | dc power supply. | 
| | 15. Check -5 V power | 
| | source. | 
| | | | 
| | | | 
| FF51 [Always zeroed by firmware. |1. Replace card B03/C03. | 
| | |2. Replace -VMV card in | 
| | | dc power supply. | 
| | | | 
| | | | 
| FF52° |Upper limit exceeded for |1. Replace cards B03/C03| 
| | | | 
| | | 2 | 
| | | | 
| | | 3 | 
| | | | 
: | 

| 
| | 
| | 
| l 
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TABLE D-5. POWER UP/DOWN ERROR CODES (Contd) 


CE Action 


Error | Error Description 


| 
| 
| 
| 
FF 53 |Always zeroed by firmware. |1. Replace card B03/C03. | 
| |2. Replace -VMV card in | 
| dc power supply. | 
| | 
FF54 |Upper limit exceeded for 1. Replace cards B03/C03| 
|-24 V. B0O2/CO02. | 
| 2. Replace -VMV card in | 
| dc power supply. | 
| 3. Check -24 V power | 
| supply. | 
| | 
FF55 |Always zeroed by firmware. |l1. Replace card B03/C03. | 
| 2. Replace -VMV card in | 
| dc power supply. 
! 
FF56 |Reference voltage upner Replace card B0O3/C03. 


» Replace -VMV card in 
dc power supply. 
Check -VMV card (in 
dc power supply) and 
associated wiring for 
bent/broken pins, 
seating, etc. 

4. Suspect + 5 V MPU 
regulator board 
(-VLV) in ac power 
supply. 


|limit exceeded for cltage 
[monitor D2 on -VMV card. 


; UJ) 
e 


NOTE: Refer to appendix D Introduction for adjustments re- 


quired when certain cards/components are replaced. 
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TABLE D-5. POWER UP/DOWN ERROR CODES (Contd) 


| | 

Error | Error Description | CE Action 
| | 
| | 


eS 
|Reference voltage upper Replace card B03/C03. 
|limit exceeded for voltage Replace -VMV card in 
[monitor D4 on -VMV card. dc power supply. 
Check -VMV card (in 
dc power supply) and 
associated wiring for 
bent/broken pins, 
seating, etc. 

Suspect + 5 V MPU 
regulator board 
(-VLV) in ac power 
supply. 


rzj 
Pzj 
UW 
SJ 
ho 


LS) 
s 


=) 
e 


Replace card B03/C03. 
Replace -VMV card in 
dc power supply. 


Unable to determine bit 
that indicated error. 


bo Fr 
ee 


Not used. 


Always zeroed by firmware. 


NO Fe 


- Replace card B03/C03. 
- Replace -VMV card in 
dc power supply. 


FF61 Always zeroed by firmware. Replace card B03/C03. 
Replace -VMV card in 


dc power supply. 


NO Fe 
e e 


FF62 


- 
e 


Replace cards B03/C03 
BO2/C02. 
Replace -VMV card in 
dc power supply. 
Check +10 V power 
| source. | 

NOTE: Refer to appendix D Introduction for edjustments re- 


quired when certain cards/components are replaced. 


Table Continued on Next Page 


Upper limit exceeded for 
+10 V. 


NO 
e 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
FF SF | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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ry 
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TABLE D-5. POWER UP/DOWN ERROR CODES (Contd) 


Error | Error Description | CE Action 
Code | 7 
| | 
ed i, nae aaa 
FF 63 | Lower limit exceeded for [1. Replace cards B03/C03 
1-36 V, line side. | B02/C02. 


2. Replace -VMV card in 
dc power supply. 

3. Check -36 V power 
source. 


FF 64 wer limit exceeded for 


O - Replace cards B03/C03 
10 V. 


L 1 

~ BO02/C02. 

2. Replace -VMV card in 
dc power supply. 

3. Check -10 V power 


source. 


FF65 | wer limit exceeded for 


O - Replace cards B03/C03 
36 V, load side. 


L 1 

- _  BO2/CO02. 

2. Replace -VMV card in 
dc power supply. 

3. Check -36 V power 
source. 

1. Perform +5 V adjust- 
ment. Refer to man- 
ual 2, section 2C. 

2. Replace cards B03/C03 
BO02/C02. 

3. Replace -VMV card in 

4 


FF 66 Lower limit exceeded for 


+5 V. 


dc power supply. 
- Replace -GDV card in 
dc power supply. 
5. Check +5 V power 
source. 


FF67 Always zeroed by firmware. » Replace card B03/C03. 
- Replace -VMV card in 


dc power supply. 


ST PR CURE PR MD re ee ee eR a ke A eo Pe ee ee EE Been ee A eT 
NOTE: Refer to appendix D Introduction for adjustments re- 
quired when certain cards/components are replaced. 
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TABLE D-5. POWER UP/DOWN ERROR CODES (Contd) 


FF68 |Unable to determine bit 
lthat indicated error. 


1. Replace card B03/CO3. 
2. Replace -VMV card in 
dc power supply. 


Not used. 


Lower limit exceeded for 
-5 V. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

ll. Perform -5 V adjust- 
| ment... Refer to man- 
ual 2, section 2C. 
|2. Replace cards B03/C03 
| B02/CO02. 

|3. Replace -VMV card in 
| dc power supply. 

|4. Replace -GDV card in 
| dc power supply. 

15. Check -5 V power 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Source. 


Always zeroed by firmware. Replace card B03/C03. 
Replace -VMV card in 


dc power supply. 


Lower limit exceeded for 
+24 V. B02/C02. 
- Replace -VMV card in 
dc power supply. - 
3. Check +24 V power 


source. 


1. Replace cards B03/C03 
2 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
: 
|Always zeroed by firmware. |1. Replace card B03/C03. 
| 2. Replace -VMV card in 
| | : dc power supply. 

NOTE: Refer to appendix D Introduction for adjustments re- 


. quired when certain cards/components are replaced. 
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TABLE D-5. POWER UP/DOWN ERROR CODES (Contd) 


Error | Error Description | CE Action 
Code | 
| 
FF 74 |Lower limit exceeded for |1. Replace cards B03/C03 
|-24 V. B02/CO02. 


| 
dc power supply. 
3. Check -24 V power 
source. 


FF75 - Replace card BO3/C03. 
- Replace -VMV card in 


dc power supply. 


| 

| 

| 

| 

| 

| 

2. Replace -VMV card in | 
| 

| 

| 

| 

| 

Always zeroed by firmware. | 
| 

| 


FF 76 Reference voltage lower 
limit exceeded for voltage 


monitor D2 on -VMV card. 


1. Replace card B03/C03. 
2. Replace -VMV card in 
dc power supply. 
3. Check -VMV card (in 
dc power supply) and 
associated wiring for 
bent/broken pins, 
seating, etc. 
4. Suspect + 5 V MPU 
regulator board 
(-VLV) in ac power 
Supply. 


FF77 Reference voltage lower 
limit exceeded for voltage 


monitor D4 on -VMV card. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
: 
| 1. Replace card B03/C03. 
| 2. Replace -VMV card in 
| dc power supply. 

| 3. Check -VMV card (in 

| dc power supply) and 
associated wiring for 
| hent/broken pins, 

| seating, etc. 

| 4. Suspect + 5 V MPU 

| regulator board 

| (-VLV) in ac power 

! supply. 


NOTE: Refer to appendix D Introduction for .adjustments re- 


quired when certain cards/components are replaced. 
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TABLE D-5. POWER UP/DOWN ERROR COl. (Contd) 


| 

Error Description | CE: 
| 
| 


i 


FF 78 [Unable to determine bit - Replace card 3/C03. 
lthat indicated error. » Replace -VMV card in 
| dc power supply. 

FF79 

thru Not used. 

FFFE 

FFFF T & D MPU not active. Replace card B03/C03. 


[1 
[2 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


NOTE: Refer to appendix D Introduction for adjustments re- 


| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 

quired when certain cards/components are replaced. | 
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VERSIONS 1.0 AND 2.0 
TEST AND DIAGNOSTIC REFERENCE TABLES E 


a iN a Wa ee ONS ee 


INTRODUCTION 


This appendix contains reference tables for use during loading 
and execution of FTU and diagnostic tests. These pages may be 
removed and posted to serve as a handy quick-reference. 


NOTE 


This appendix applies to Versions 1.0 and 2.0 
only. Refer to Troubleshooting Applicability 


in Preface for explanation and location of in- 
formation on other versions. 
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TABLE E-1. DIAGNOSTIC TESTS 
mmr [me 


00 
thru Not used 
5F 


60 Enter FTU Mode 
61 Exit FTU Mode 


62 
thru Not used 
75 
an 
76 -36 V Servo 
77 -15 V MPU 
78 +15 V MPU 
79 -~24 V MPU 
7A +24 V MPU 
7B +5 V MPU 
7c +5 V Logic 
7D -5 V Logic 
7E +24 V Logic 
7F -24 V Logic 
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TABLE E-2. PARAMETERS 


Parameter Parameter Parameter Digits Number 
Number System 
Cn a Ca Ce 
a Dales 


Test/FTU Option 80 See = l 


od | CERF LTT EE 


Seek Increment . 81 115-12]11-8 | 71-4 3-0 


See Note (1) = 
Manual Tag/Bus r 82 Taq Rus Bus Bus 
-321 |--98 7654 | 3210 
Note |Note 
(2) | (3) 
acai 
Record Register 


0 100 s 0s |i s | vec 


© | Record Counter im 100 s|10 s 


Head Register 85 0 cnc 


“Head Counter 86 0 


ls Dec 


od 


— 


Destination 1 87 0 100 s 


Data Field Length 115-12 111-8 


@ | Table Continued on Next Page 


83323580 E E-5 


TABLE E-2. PARAMETERS (Contd) 


Farameter Parameter Parameter Digits Number 
Number System 
heey 


an a ae 
0 See Note 
(4) 
eee Ce eee 


NOTES: 


IE CaS SER en OR PEE DOOLEY (E UREIEES SOLES ERY (OREN 
Data Pattern | 8C | 


Status Bypass 


Not Used 


1. If high-order bit (15) is set, sequential reverse will 
be a shift bit seek, that is, cylinders 512 to 256 to 
128 to 64 to 32 to 16 to 8 to 4 to 2 to l. 

2. If bit 15 is a "1" the Tag Gate in error is bypassed. 


3. If bit 11 is "1" the tag is held until the next Initi- 
ate. 


4. An alil-zeros parameter is low frequency. All other pa- 


| rameters are high frequency. 
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STATUS [3 | 2 [iyo 

OPTION | -NOT NOT NOT NOT NOT COUNT NOT NOT 

BITS USED USED USED | USED USED | ERRORS | USED | USED 
DIGIT 4|DIGIT 3 

PARAMETER 

che TEST OPTIONS | FTU OPTIONS 


] 


~Toreit 2 Tpreit 


p 7 {| «6 | 5 | 4 
MANUAL | MANUAL | RANDOM | RANDOM | READ 


ERROR 
RECORD | HEAD RECORDS | HEADS OVERRIDE 


Figure E-l. Test/FTU Option Bits 


IGIT 2 DIGIT 1 
STATUS o* 


BYPASS STATUS BYPASS 
DIGITS 
| DIGIT 4 {DIGIT 3 


STATUS OR A AE SE A 2 
BYPASS TIME ON i 


BITS 
Figure E-2. Status Bypass Bits 


9V88 
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TABLE E-3. STATUS DISPLAY 


a 


a SIE 
100s ios _|1s 
92 [| a5-12{ai-8 [7-4 |3-0 |Hex 
Average Seek Time 93 0.1ms|Dec | 


Machine Status 95 See Figure E-3 


Hex 
Hex 
96 
Not Used thru 
OF 


Display 
Number 


G 
eas DIGIT 4 [DIGIT 3] 


DISPLAY 


DIGITS 
DIGIT 2jDIGIT 1 


worelt.1 ©1211 1. 7 2 


STATUS | NOT SEEK “| ON NOT PLO SEEK 
USED CYL NEED LOCKED SELECT | arog | FAULT 


BITS 
Figure E-3. Machine Status Bits 
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TABLE E-4. FTU TESTS 


Manual Tags 
Direct Seek 
Direct Continuous 
Sequential Forward 
Sequential Reverse 


Sequential Forward/Reverse 


Random 
X---N 

RTZ 

Not used 
Write 

Read 
Write/Read 
Not used 


Not used 
Not used 
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TABLE E-5. FAULT LOGGING MAP 


Fault/Count 


Number 
Count 
Number 
Count 


Fault 


Number 


Fault Count 


Fault Number 


Fault Count 


Fault Number 


Fault Count 


Fault Number 


Fault Count 


Fault Number 


Fault Count 


Fault Number 


Fault Count 


Fault Number 


Fault Count 


Table Continued on Next Page 
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TABLE E-5. FAULT LOGGING MAP (Contd) 


Display Digit 


Fault/Count 


Number 
Count 
Number 
Count 
Number 
Count 
Number 
Count 
Number 
Count 
Number 
Count 
Number 


Count 


TABLE E-6. CE FUNCTIONS 


CE Function 


z 
: 


Not Used 
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